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kual General Meeting of the Society, which was held on February nth, 1915, at the Roy 
fall, Sydney, the following retiring Members of the Council were re-elected :—Dr. Sydney 
Jydney Jamieson, Mr. Allan R. McCulloch, Mr. J. M. Smail, Dr. R. H. Todd, and Mr. G. £ 


- _ x aent special meeting of the Council the following Office-bearers were elected :—President 
>|ain ; Vice-Presidents, Charles Hedley, A. F. Basset Hull, Albert E. Nash, Dr, R. H. Todd , 
J. Green. 


s Of Members of the Council at meetings during 1915. Meetings held :—11 ordinary? 
Major J. S. Brunton, 6; Dr. Sydney Dodd, S; Mr. H. E. Finckh, 10; Mr. W. W. 
wit. W, J. Green, 12 • Mr. Chas. Hedley, 6; Mr. A. F. Basset HuU, 12; Dr. Sydney 
"Nft^rvice, granted leave), 3 ; Mr. A. E. Jaques, 5 ; Mr. T. W. Keele, 8 ; Mr. AUaft) 
<ert E. Nash, 4 ; Mr. W. J. Rainbow, 9 ; Mr. J. M. Small, 5 ; Colonel A. Spain, 
as, 8 ; Dr. R. H. Todd, 3 ; Mr. G. A. Waterhouse, 9 ,* Government Representatives: 
*035, M.L.C.; The Hon. H. C. Hoyle, M.L.A. City Council Representatives : 
cer ; Alderman J. H. Laurence. 


ATTENDANCES. 

' ; iors to the Gardens during the year under review was as follows:— 


idays, Adults. 53,460 

„ Children. 28,792 

eek Days, Adults. 85,426 

„ Children. 4M X 4 

Schools. 986 

Naval and Military... 1,052 


211,130 


1 §e of 20,530 as compared with the attendance during 1914. 
b^the war we largely responsible for the decrease. 


The very adverse 


ANIMALS. 

y has been kept well up to standard, many interesting specimens being added. With 
4 from the Government, the Society was enabled to obtain a splendid collection of 
ther animals from Africa, many of which are extremely rare and have not been 
ted in Australia. These include Blessbok, Lechee, Impala, Bushbok, Springbok, 
e Antelope. One Brown Hysena, Black Mangabees, Squirrels, several species of 
^ as, Hinged Tortoise, Stanley Cranes, Hombills, Egyptian and Spur-wang Geese, 
co—the latter are very brilliantly coloured birds and form one of the principal 
large Flight Aviary. 









ROYAL ZOOLOGIES, 


t - 

Dangar presents a fine herd ot Indian Ante. t 
iired for exhibition purposes, it is intended to deposit 
State Institutions. 


ong the births during the year, that of a Chacma Baboon, box 
>er, is the most interesting, and the animal should prove a great attra*. 
placed on exhibition. 


The following is a list of animals and birds born and reared in the Gardens durin t 


i Chacma Baboon 
i Barbary Sheep 
i Timor Beer 
x Fallow Deer 
i Hog Deer 

i Woodward’s Kangaroo 


1 Antilopine Kangaroo 
x Bat Kangaroo 

2 Golden Agouti 

2 Broaaewing Pigeons 

2 Blood Breasted Pigeon 1 

3 Spotted-sided Finches 


v- 336 specimens were presented to the Society, and the Council is much indebted >p 
76 were placed on deposit for various periods and 46 received in exchange; 423 sp* W 
and 96 sent in exchange, while 59 duplicate specimens were deposited in Taron' 
Government Reserves; 2 specimens escaped and 3 were stolen. Several coIiectkMaa 
exchanged. The value of the collection on December 31st was estimated at 
^ '“Amumber of Magpies were sent to Fiji to assist the planters^in combating 

['■ GENERAL. 

In view of the pending completion of Taronga Zoological Park and the 
and other assets of the Society to the Park, it was considered necessary to m'a. 
rules of the Society to formally legalise the transfer, and the following am 
sanctioned :— 


The omission of Rule 2 and the insertion in lieu thereof of the following 

2. The objects of the Society shall be:— 

(а) The advancement of Zoology by the exhibition of wild, f 
animals in a living state; by the introduction and accliraatizatic 
species from abroad, and by the diffusion of useful knowledge \ • 
kingdom. 

(б) To hand over the whole of such animals or any number of the 
consideration to the Taronga Zoological Park Trust, or to any corpora V* 
among its objects the exhibition of animals in a living state. 

(c) To sell the property of the Society or any portion thereof, incl 
aforesaid or any of them, to any person for such price as the Council of the 
fit; and to hand over all or any of the property of the Society, with or with 
to the Taronga Zoological Park Trust, or any coipcration or trust as afor- 

(d) To surrender any leases. 

(a) To give or lend the whole or any portion of the Funds or other prop*, 
to the said Taronga Zoological Park Trust, or any other corporation or Tj. 


0 


In consideration of this transfer of property, the Taronga Park Trustees' h ie 
members of the Society to retain the privileges they now possess at Moore Pari, 0( 
new G^dens, under the follow^ agreement:— ifci- 

In consideration of the transfer of the properties mentioned in the 
Royal Zoological Society of New South Wales (hereinafter called the tjW 1 
$£ the Taronga Zoological Bark (hereinafter called the Trustees) the 
the Society r the 
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A LIST OF THE BEETLES OF THE DISTRICT OF COLUMBIA. 


By Henry Ulke. 


I. INTRODUCTION. 

The following list of the Colcoptera of the District of Columbia is 
the result of a diligent search extending over a period of nearly forty 
years. 

In the fifties, the city of Washington was still surrounded by many 
fine woods and lovely meadows, which promised the entomologist and 
botanist a rich harvest. In truth, almost every collecting excursion 
in those days furnished abundant new material and raised the interest 
and enthusiasm of the collector to a high pitch. 

With the beginning of our civil war, the woods on the Virginia side 
of the Potomac began to disappear, and not many years later the 
pleasant fields and woods north and northwest of the city were occu¬ 
pied by city extensions, avenues, and building lots, so that one hunt¬ 
ing ground after the other was captured by advancing civilization. 

Nevertheless the right bank of the Potomac, between the Aqueduct 
Bridge and Little, Falls, remained a rich field for the collector until 
quite recently, when it, too, began to suffer from the inroads of the 
stone quarrymen and others. 

As a result of the destruction of forests and meadows, a number 
of beetles seem to have disappeared, which were formerly quite 
common, such as Borax uni color, Doryplioru juucta, and Larlcoblm 
er/chon 1, while other species were introduced with the extension of 
agriculture and horticulture. Among the introduced species, some 
have multiplied so fast that they may now fairly be considered pests, 
such as Phytmomux pimctatux and Sitoim hixjjhhdux. A large por¬ 
tion of the District, however, still remains unexplored, and only 
recently the southeastern region, toward Marlboro, furnished botan¬ 
ists several species not previously enumerated in Lester F. Ward’s 
excellent List of the Flora of Washington and Vicinity. 
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The northeastern region, in the neighborhood of Odonton, should 
also be studied more carefully, as, for example, the sand dunes there 
constitute the only places where the rare ('I'emaxfowhihw It'ueostioiitx 
was found. 

Notwithstanding the attendant difficulties and large extent of unex¬ 
plored territory to furnish a nearly complete list of the Coleoptera of 
the District of Columbia, I must acknowledge that success is in part 
due to the encouragement of my friend, E. A. Schwarz, who kindly 
lent his wide experience and assistance in preparing the annexed 
biological notes. 

The following important facts have been observed concerning the 
relation existing between the local geology, flora, and general fauna 
and the occurrence of the District beetles in special. 

It is a well-known fact that the distribution and varied habits of 
Coleoptera afford such striking features that the general physical 
characteristics of any locality can be determined from an average 
collection of the beetles of such region. 

The number of species found in the District of Columbia, or, more 
broadly, in an area within a radius of 20 miles of the Capitol, is not 
less than 8,000. This is a much larger number than has been recorded 
from local lists of an}" other equal area in the United States. It repre¬ 
sents about one-fourth of the total number of species now recorded 
from North America north of the Mexican boundary. 

Let us now examine the physical conditions which form the environ¬ 
ment of the Coleoptera here. 

The geology of the District presents the following features: 

Washington City is chiefly built upon thin beds of sedimentary 
sands, clays, or gravels of the Post-Jurassic age, covering the Archcan 
crystalline rocks—chiefly gneiss and granite. 

Satisfactory exposures of these rocks are to be found only in the 
deep ravines cut b} r the Potomac and Rock Creek or their tributaries, 
since, at the surface of the Washington plateau, their character has 
been obscured or obliterated by extensive superficial decay and by 
cultivation. 

Toward the west the gneisses, which are for the most part granitoid 
in character and possess a north-south strike 1 , become somewhat more 
foliated and schistose. In many places it appears that the granites 
and gneisses have been subjected to extensive metamorphism. Near 
Georgetown and Cabin John occur pronounced developments of a 
massive dark-green diorite, and in other localities are found bands of 
siliceous and ehloritic schists. These, however, grade imperceptibly 
into the prevailing granite and gneiss, and probably represent the 
result of intense dynamic action. Limited occurrences of gabhro, ser¬ 
pentine, and steatite complete the list of eruptive rocks found in the 
District. Altogether they contain at least forty different, mineral 
species. 
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The soil formed by the decomposition of the above sediments and 
rocks is so varied in character that it is able to support no less than 
1,400 species and varieties of vascular plants. 

Now, as about half of all the beetles depend upon plants for theii 
food, the greater the variety of food plants the larger we find the 
number of species of beetles. 

The geographical position and topographical features of the District 
of Columbia also largely account for its diversified insect fauna. 

The coastal plain deposits, concealing the crystalline rocks of the 
eastern and southern portions of the District, are formed into numer¬ 
ous terraces, so that Washington is surrounded by low hills on all 
sides, except where the Eastern Branch and southeastern shores of 
the Potomac flatten out into marshy grounds. 

As the District lies on the border of the crystalline plateau and the 
lower coastal formation and at the head of tide water on the great 
lowland plain, which extends from New York to Richmond, the local 
fauna has the composite character belonging to the upper austral, 
lower austral, and the transition zones, or, to be more exact, it has 
the facies of the Allegheny, Carolina, and austro-riparian regions, as 
classified by Dr. O. Hart Merriam. 1 

In a region so restricted and comparatively level, there are of course 
no such changes in the temperature as in mountainous countries, 
where we find forms of insects on the top of mountains very different 
from those below, the former being always of a more northern type. 
The appearance of northern and southern forms are here controlled by 
the change of seasons, so in earty spring we may always expect more 
northern types, while in midsummer the southern ones predominate. 

There are other local causes which influence the character of our 
fauna. The Potomac River every spring carries down quantities of 
flood debris from the mountain districts, containing irjjeots which 
properly belong to higher elevations, for example, P/\rfvpx/s dbcor- 
da&J, Pinodytes enjjjtophugoides, Carebant hmyula, F/chodes xndcea^ 
and. several Carabidte, Longicorns, and Elateridse. Southern forms 
have been observed chiefly in the middle and eastern part of the 
District as along the Eastern Branch, where species were collected, 
such as Cfmwnialudoviciana , Cymindh elegant Thalpiux dorsal and 
several Chrysomelidse. 

The great attraction of the electric lights for insects has also resulted 
in the discovery of certain kinds, whose occurrence here was not pre¬ 
viously known with certainty, such as Omoyjhron labmtwtK Cllvina 
punctiyem, Platynm pwticovmx, Bkantus eedidux, At&n'vm 
Pleurophorus ventral is , and DonazUi hypoleum , which belong to the 
austroriparian fauna. 

l The geographical Distribution of Animals and Plants in North America. Bull. 
Nat. Geog. Soc., 1895 . 
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To convoy a correct impression of the geographical distribution of 
the beetles, it is absolutely essential to obtain accurate lists of the 
Coleoptera of the different sections of this country. The lirst stop In 
this direction was taken by Messrs. E. A. Schwarz ami II. (}. Hubbard, 
who prepared the Coleoptera of Michigan and Florida, and their exam¬ 
ple was followed by numerous other entomologists. Of special inter¬ 
est for comparison is Dr. John Hamilton’s Catalogue of the, Co Leo p 
tera of Southwestern Pennsylvania (lSh5). 

There are especially three localities in the immediate vicinity of 
Washington which have been very carefully explored by the, ento¬ 
mologists: The meadows, rocks, and woods along both sides of tin* 
Potomac and including the river flats across Long Bridge,; the valleys 
of the Rock Creek, and the banks of Eastern Brunch. The richest 
collecting ground near Washington has been the rocky ledges and 
ravines along the south banks of the Potomac just above 1 the Free 
Bridge. The Rock Creek region is also full of interest. The creek 
cutting its snake like course hero through solid rocks, leaves deep 
ravines and winds its way among niossv sand hanks and swampy 
meadows, presenting a variety of conditions that always assures the 
collector a rich harvest. In striking contrast to the above 1 localities 
arc the banks of the Eastern Branch, with their extensive marshes 
of wild rice. Here a great many species were found not occurring 
elsewhere in the District. 

Some representative forms of the austroriparian fauna are found 
all along the Atlantic coast from Florida to New Jersey, but the 
majority do not extend more northerly than the Chesapeake region, 
while cei*tain northern species find their southern limit of distribution 
in this vicinity. 

The following are examples of austroriparian species which find 
here their northern limit: 

Omophnm htlmtfam , Platj/nm xtriatopuntitatax and jaWtermn/x, 
Amtrivkix mi nut a, i/dim anyaxtata^ linjttdx hr!fnt<(< /, I no /vr/W/, 
Me?*kthm mjbtnula, Ixduoiltmtux wdating Osoynathux 

* (EAwmyclm indigoptem^ Lad tea tihutli #, MvajNoUmnx vandUht^ 
Xylopkilm twtatux, Ihjpnrluujm punvtulutm, Ltopux enmahix^ An- 
, fcatex tachyyonnidex^ CWtorhynchm steal w, OonmphitUux UhiumIUx, 
Cimtomlax sdoxus, and others. 

■ > Of Alleghenian forms, which find here their southern limit, wo have; 

Ldbm fmeata^ Ijm eonfiuvntux, Borax uni color, 

, Lj£rt€obiu4f enchson/, Bhinoxtmax err tilt Caturnout 

\ Wn&hodw sericea, Ptvroxtiehm eormmtx , BUttynu* ohofatux, Acuhjptm 
\' and others. 

The great bulk of our Coleoptera, however, belongs to the caro- 
i: Unisa fauna. 
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As this manuscript was prepared nearly four years ago, papers on 
North American Coleoptera that have been published since have not 
been taken into consideration. Some of the changes in the nomencla¬ 
ture established in these papers have been inserted, but many others 
could not be attended to. 

Everyone familiar with the systematic study of North American 
Coleoptera is aware that in many genera of various families we have 
a larger or smaller number of undescribed species; the description of 
which must by all means be left for future monographs. Such species 
are omitted in this list; they are most numerous in the subfamily 
Aleocharina? of the family Staphylinidra, in the Cioids?, CryptopLa- 
gida\ etc. 

A local faunal list acquires interest and importance only when 
compared with lists of adjacent regions. As to Coleoptera we have 
the list by the late Dr. John Hamilton 1 on the Coleopetra of south¬ 
western Pennsylvania, and that of Dr. J. B. Smith on the insects of 
New Jersey (second edition, IStW.) Both of these lists refer to regions 
north of the District of Columbia. Southward we have no compre¬ 
hensive faunal lists of Virginia, North Carolina, South Carolina, and 
Georgia. The list of Coleoptera of Florida, by Schwarz and Hubbard- 
is also of importance for comparison with our District fauna. 

It is very gratifying totind that some of the younger enthusiastic 
students in the Division of Insects in the United States National 
Museum, and the Division of Entomology in the United States Depart¬ 
ment of Agriculture, such as H. S. Barber and F. C. Pratt, have taken 
up coleopterology and already give proof of their success in studying 
and collecting coleoptera. No doubt many additions will hereafter be 
made to the species enumerated in this paper. 

LIST OF SPECIES. 


(VCTXDELIJLE. 

1. Tetrarha virgittlva Linnuuitt. 

2. Cirhuhhi rnf/ifroiin Dejean. 

а. tj-(jnttuln Fabrieius. 

4. var. put win Dejean. 

5. purpumt Olivier. 

б. , var. xphntlhhi llentz. 

7. vnhjttm Say. 

8. repmtfht Dejean. 

0. var. Jj-ynttutn Dejean. 

10. hirthuilU* Say. 

11. punctuhitu Fabrieius. 

12. marrfiuiitu Fabrieius. 

33. niftwirfri* Dejean. 


LARABJTDE. 

14. Oitiophi'ou lahhrtum Fabrieius. 

15. ummnmum Dejean. 

16. ()frhrun xtnmxtoiu un Wei »er. 

17. elrrutnn Fabrieius, 

18. uuuvfor Olivier. 

19. eithiuK Dejean. 

20. Gtmhm xt/Irwit* Say. 

21. xnratitx Say, 

22. limbatiiA Say. 

23. vhi( tux Weber. 

24. < '(tfomma externum Say. 

25. wrututur Fabrieius. 

26. wiicnri Le Conte. 


^ 1 Trans. Amer. Ezit. Sou,, XXII, 1895. 


*Proc. Amer. Phil. Soc., XVII, 1878. 
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LIST OF SPECIES—Continued. 


27. 

Calosoma myi Dejean. 

79. 

BemlMimnpedicdlatum l^e Conte. 

28. 

call dam Fabricius. 

80. 

semistriahwi 31aldenum. 

29. 

Elaphrns rqxtrius Linnaeus. 

81. 

Amllus fortis Horn. 

30. 

ruscarius Say. 

82. 

Tarings pvoximns Say. 

31. 

Notiophilm nmeus Herbst. 

83. 

scitulus Le Conte. 

32. 

semistriatus Le Conte, 

84 

commits Le Conte. 

33. 

sibiricus Motschulsky. 

85. 

pnmilm Dejean. 

34. 

Kebria pallipes Say. 

86 . 

1 xnis Say. 

35. 

Pasimachm subhevis Dejean. 

87 

nanus Oyllenhal. 

36. 

depresms Fabricius. 

88 , 

Jiavicauda Say. 

37. 

ticarites mhterraneus Fabricius. 

89. 

tripunctatun Say. 

38. J>yschirins ylobuloms Say. 

90. 

rtvttx Le Conte. 

39. 

h&morrhoidalis Dejean. 

91. 

capax Le Conte. 

40. 

sphterieollis Say. 

92. 

ninth up us Dejean, 

41. 

pumilus Putzeys. 

93. 

ferrugineus Dejean. 

42. 

piloms Le Conte. 

94. 

incur ms Say. 

43. 

Clirina dentipes Dejean. 

95. 

var, pulchellus Lafertd. 

44. 

impresxifrons Le Conte. 

96. 

grunariiis Dejean. 

45. 

pkmicoIUs Le Conte. 

97. 

dolosus Le Conte. 

46. 

punctigera Le Conte. 

98. 

Pencompsns rphippiatvs Say. 

47. 

paUida Say. 

99. 

Putrobus longicomis Say. 

48. 

rufa Le Conte. 

100 . 

My as contcinus Say. 

49. 

americana Dejean. 

101 . 

Pterostichus ndoxus Say. 

50. 

morula Le Conte. 

102 . 

rostratus Newman. 

51. 

ferrea Le Conte. 

103. 

rotundutus Le Conte. 

52. 

bipustulata Fabricius. 

104. 

approximatus Le Conte. 

53. 

Aspidoglossa mbangulata Chaudoir. 

105. 

dUigendus Chaudoir. 

54. 

Schizogenius lineotatua Say. 

106. 

honestus Say. 

55. 

ferrugineus Putzeys. 

107. 

lachrymosus Nowman. 

66 . 

amphibma Haldeman. 

108. 

coracinus Newman. 

57. 

Pcmagseus fasdatus Say. 

109. 

stygicus Say. 

58. Bembidium fninctatoxtriutum Say. 

110 . 

impetus Say. 

59. 

littorcde Olivier. 

111 . 

sayi Brall<5. 

60. 

ihtcqmU Say. 

112 . 

lucublandm Say. 

61. 

coxendix Say. 

113. 

ebenwus Dejean. 

62. 

Isemyatum Say. 

114. 

mudivalU Say. 

63. 

americanum Dejean. 

115. 

ht dooms Dejean, 

64. 

antiquum Dejean. 

UC. 

corninus Dejean. 

65. 

chaicmm Dejean. 

1 !7. 

gram Le Conte. 

66 . 

nigrum Say. 


muius Say. 

67. 

fitgax Le Conte. 

119. 

erythropus Dejean, 

68 . 

guexii Chaudoir. 

120 . 

femurulis Kirby. 

09. 

ustulaium Linmeus, 

121 . 

Emrthrus sigillutm Say. 

70. 

pieipes Kirby, 

122 . 

sodnlis Le (^onto. 

71. 

fraternum Le Conte. 

123. 

Am am arida Say. 

72. 

dorsale Say. 

124, 

fulrtpex Putzeys. 

73. 

patruele Dejean. 

125. 

exarata Dejean. 

74. 

variegatum Say. 

126. 

angudata Say. 

75. 

constrict um Le Conte. 

127. 

impuncticoUis Say. 

76. 

contractum Say. 

128. 

basil laris Say. 

77. 

affine Say. 

129. 

crassispma Le Conte. 

78. 

4-maculatum Limueus. 

130. 

cupreolata Putzeys. 
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LIST OF SPECIES—Continued. 


131. Amamfallax Le Conte. 

132. intrrsfitiahs Dejean. 

133. cholcea Dejean. 

134. ruhrica Haldeman. 

135. mwmlus Say. 

136. Lnxandms rectus Say. 

137. minor Chaudoir. 

138. erraticus Dejean 

139. aglhs Dejean. 

140. Diplochila latkollis Le Conte. 

141. Dine] us dilated as Say. 

142. purpuratus Bonelli. 

143. oralis Le Conte. 

144. elongatus Bonelli. 

145. ambigum Laferte. 

146. teter Bonelli. 

147. pohtus Dejean. 

148. Budister nolatus Haldeman. 

149. pulchellus Le Conte. 

L50. maculatus Le Conte. 

151. flavipes Le Conte. 

152. reflexus Le Conte. 

153. Oalathus gregarius Say. 

154. opacnlus Le Conte. 

155. impanetatus Say. 

156. Platynus caudatus Le Conte. 

157. decern Say. 

158. shmatus Dejean. 

159. cmetkollis Say. 

160. rejiexus Le Conte. 

161. extensicoUis Say. 

162. decorus Say. 

163. marens Dejean. 

164. mein nanus Dejean. 

165. carlo Le Conte. 

166. cvpnpenms Say. 

167. excavatus Dejean. 

168. ferreus Haldeman. 

169. nutans Say. 

170. striatopundatus Dejean. 

171.. inetlcorms Newman. 

172. fi-punctatus Fabrieius. 

173. placid us Say. 

174. bogemanni Gyllenhal. 

175. icruginosns Dejean. 

176. Hmbatus Say. 

177. punrtiformis Say. 

178. creuisfnatm Le Conte. 

179. rulrripes Zimmennann. 

180. picipennis Kirby. 

181. lutulenlus Le Conte. 


182. Olisthopux parmatus Say. 

183 mleans Le Conte. 

184. Perigona ntgrtceps Dejean. 

185. pulhpennis Le Conte 

186. Alramts pubescens Dejean. 

187. Leptotrachelus dorsalis Fabrieius. 

188. Casnonia pennsylvanica Linna>us. 

189. ludovkiana Salle, 

L90. Galenta janus Fabricius 

191. hkolor Drury. 

192. Thalpms dorsalis Bruile. 

193. Tetragonoderus fusdatns Haldeman 

194. Lelui grandis Iientz. 

195. atrirentrix Say. 

196. tricolor Say. 

197. pulchetta Dejean. 

198. margin icollis Dejean. 

199. eiridis Say. 

200. var. ma>sta Le Conte. 

201 . pnmila Dejean. 

202 . ])lruritica Le Conte. 

203. inridipeunis Dejean. 

204. lobulata Le Conte. 

205. ornata Say. 

206. analis Dejean, 

207. fuscata Dejean. 

208. abdominalis Chaudoir. 

209. scctpularis Dejean. 

210. depida Horn. 

211 . pectita Horn. 

212 . bivittata Fabricius. 

213. Coptodera itrata Dejean. 

214. Ih'omius piceus Dejean. 

215. Apristus cordicollis Le Conte. 

216. subfiulcatus Dejean. 

217. Blechrus glabratus Duftwehmid. 

218. push Le Conte. 

219. Metabhius ameriearms Dejean. 

220. Phchiomis timid us Haldeman. 

221 . Pinacodera limbuta Dejean. 

222 . plalkolhx Hay. 

223. Oymindix deguns Le Conte. 

224. ammeana Dejean, 

225. pilosa Say. 

226. neglecta Haldeman. 

227. Apenes lucidnla Dejean. 

228. sinuota Say. 

229. Helluomorpha nigripennis Dejean 

230. bicolor Harris. 

231. Brachynus amerk'anus Le Conte. 

232. MtntUus Harris. 
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233. Brnchynas perplexus Dejean. 

234. ballistarhts Le Conte. 

235. fumans Fabricius. 

236 Ch Irmas sericeus Forster. 

237. Mlcollis Say. 

238. ivstivus Say. 

239. pramius Dejean. 

240. leucoscelis Chevrolat. 

241. nemoralis Say. 

242. tricolor Dejean. 

243. brevilabris Le Conte. 

244. pennsylvauints Say. 

245. impunctifrons Say. 

246. nlger Randall. 

247. tomentosus Say. 

248. emurginatm Say. 

249. crruleicoUis Chaudoir. 

250. Brachylobus lithopkilus Say. 

251. LucJinocrepis purallelus Say. 

252. Anatrichis minutu Dejean. 

253. Codes amaroides Dejean. 

254. americamts Dejean. 

255. Evolenes exaratus Dejean. 

256. Geopinus incrcmatus Dejean. 
Cratacantlms dubius Beauvois. 
Agonoderus Uneolu Fabricius. 

pallipes Fabricius. 
comma Fabricius. 
paupermlus Dejean. 
indistinct ns Dejean. 
testaceus Dejean. 
micros Le Conte. 

265. Dmodems tmehroms Le Conte. 

266. Gymmlropus hylacis Say. 
Harpahts dichrom Dejean. 

ndpeculus Say. 
autumnalis Say. 
erratlms Say. 
caliginosus Fabricius. 
faunus Say. 

jtennsylmnious De Geer, 
var. compar Le Conte, 
var. longior Kirby, 
var. cry thr opus Dejean, 
spudiceus Dejean, 
herbirttgus Say. 
nitidtdm Chaudoir. 
viduus Le Conte, 

281. Seltnophonts pedieularius Dejean. 
382* gagatitms Dejean. 

383. opaZmup Le Conte. 


257. 

258. 

259. 

260. 
261. 
262. 

263. 

264. 


267. 

268. 

269. 

270. 

271. 

272. 

273. 

274. 

275. 

276. 

277. 

278. 

279. 

280. 


284. 

285. 

286. 
287. 


290. 

291 

292. 

293. 

294. 

295. 

296. 

297. 

298. 

299. 

300. 

301. 

302. 

303. 

304. 

305. 


307. 

308. 

309. 

310. 

311. 

312. 

313. 

314. 

315. 

316. 

317. 


318. 

319. 

320. 

321. 

322. 

323. 


324. 

325. 

326. 

327. 

328. 

329. 

330. 


Selenophorus elliptieus Dejean. 

Stmolophm mrhonarius Brulltf. 
spretus Dejean. 
fidigi a os us Dejean. 
plebejm Dejean. 
conjunct us Say. 
hnmidus Hamilton. 
ochropezns Dejean. 
a Iter nuns Le Conte. 

Acupalpus hydropicus Le Conte. 
earns Le Conte. 
recta nguilts Chaud oir. 

Bradycellns linearis Le Conte. 
rupestris Say. 
var. paraflrlus Chaudoir, 
tuntillus Chaudoir. 
niyriceps Le Conte. 

Tachycellus haddpennis Haldetmin. 
utrimedius Say. 

Jnisodactylus mstir us Say. 

carbonari us Say. 
agricola Say. 
mgerrimvs Dejean. 
mgrita Dejean. 
disco ideas Dejean. 
haltimorenm Say. 

Iritis Dejean. 
carrots Say. 
sericeus Harris. 

Xestonotus lugubris Dejean. 

Amphasia interstltialis Say. 

Anisotarsus term hiatus Say. 

nitidipvmm Le Conte. 

Spongopus r&rticalis Le Conte. 

IIALIPLIDJE. 

IJatiplus fascia/us AubtL 
panefatus Aubti. 
triopsis Say. 
mjlcoltis De Geer. 

Cnemidotus simplex Le Conte. 

Ig-pnuetutus Say. 

DYTISCJD-E. 

Canthydrus bicolor Say. 

puncticoUis Crotch. 

Hydrocanthm iricdlor Say, 

Laccophilus rmicutosus Germar. 
fasdatus Aub6. 
prorimus Say. 
undatus Aub& 
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331. Hydrovatm pustulatus Melsheimer. 

332. Dmnnparhria conrr.ea Aube 

333. Bulexxm flavlvollis Le Conte. 

334. a (fin is Say. 

335. lacustris Say. 

3‘>6. ymnarnis Aube 

337. Cclma anguxtatu Aube. 

338. Ctclambus unbilns Le Conte. 

339. dissinulls Gemminger and 

Harold 

340. Hydroporus concinuus Le Conte. 

341. pulcher Le Conte. 

342. meflitus Le Conte. 

343. inornalus Sharp. 

344. niger Say. 

345. modcstus Aube. 

346. uhhtns Aube. 

347. anduhdus Say 

348. consi nuhs Le Conte. 

349. pro,rim us A ul >e. 

350. rdioxus Le Conte. 

351. serieeux Le Conte. 

352. striaiopun dutus Mein- 

heimer. 

353. americanus Aube. 

354. Ilybius Inguttulm Gennar. 

355. Coptntomus inter raged us Fabrieiuri. 

356. Copelatm glyph ieus Say. 

357. Matas hicarmtdiis Say. 

358. Agabetes ucududus llarriH. 

359. Agabus scriatus Say. 

360. obtusutus Say. 

361. stagain us Say 

362. dixhitegrutux Oroteh. 

363. mjthroplcrus Say. 

364. gagates Aube. 

365. Rluwtus mlidux Fabric*i us. 

366. JTydalims bhnargimdus Say. 

367. Dytiscns hybrid us An Ik'. 

368. -IW/m* mediutm Say. 

369. Thernumtries oruaticollis Aub£. 

370. hasila ns Harris, 

371. Graphoderes liber us Say. 

372. Cybixfer fimbriolatns Say. 

GYRINID&. 

373. Dhieutrs mUatus Gennar. 

374. carolinus Le Conte. 

375. wwhnili't AulkL 

376. discolor Aube. 

377. emartjmainx Say, 


378. Uineides nig nor Roberts. 

379 Gyrinux rockmghanieimx Zinuner- 
Tiiann. 

380. icueohts Le Conte. 

881. veutmli s* ICirbv. 

382. analis Say. 

HYDROPHILIDJE. 

383. Helophornx Uneat us Say. 

384. inqvhiatus Mannerheim. 

385. Hydrochux scabratus Mulsant. 

386. huequahx Le Conte 

387 suheupreus Randall. 

388. Hydnena pennsylmnitv Kiesenwet¬ 

ter. 

389. Ilydroplulux triangularis Say. 

390. oraftis Gemminger and 

Harold. 

391. Troptsfrmux nUnhut us Say. 

392. ghther Herbst. 

393. xtriolutux Le Conte. 

394. Hydrochans obtusatus Say. 

395. Bcrosus peregrin us Ilerbst. 

396. exiguux Say. 

397. stritdus Say. 

398. Laccobius agilis Randall 

399. Philhydrus nebulosus Say. 

400. ochraceus Melsheimer. 

401. cincfus Say. 

402. perplexits Le Conte 

403. Ilclochareji maculicollis Mulsant 

404. HeJocontbus bijklus Le Conte. 

405. Cymhiodyfa jhnhrinia Melsheimer. 

406. blanch tali Horn. 

407. Ilydeohi ns fusel pcs Linmeus. 

408. tjhhosus Say. 

409. temchdus Ziegler. 

410. ('remphihis suhmpreus Say. 

411. xuturalix Le Conte. 

412. Blue no not am exstriattm Say. 

413. (Jercyon unlpvncttdus Li imams. 

414. prniextidus Say. 

415. indistinct us Horn. 

416. analis Paykull. 

417. analis var. ? 

418. lugnhris Paykull. 

419. * hvenmrrhoiddlis Fabrieiurf. 

420. nigvuepH Marnham. 

421. pygmtrm Illiger. 

422. melanocephalux Linmeus. 

423. ramt rim Erichson. 
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424. Cercyon narinilaris Zimmermann. 
425- pubcsccnx Le Conte. 

426. < Yyptopleumm mmutum FabrieiuH. 
427- amerietunim Horn. 

428. Pemelus cask it ns Le Conte. 

LEPTINIDJE. 

429. Lepthius tcstaceus Muller. 

SILPHIDM. 

430. Xccrophorus ctmerkimus Olivier. 

431. orbi colli* Say. 

432. marginatm Fabriciiia. 

433. tomentams Weber. 

434. »S ’Uplift surimmensis Weber. 

435. lappomca Herbat. 

436. unequal* s Fabrieius. 

437. , novebomemsis Forster. 

438. americana Linnseus. 

439. Pinodytes cryptophagoides Manner- 

heim. 

440. Cholera lundipennis Mannerheim. 

441. simplex Say. 

442. clavicomifi Le Conte. 

443. terminam Le Conte. 

444. PrUmochirta opaca Say. 

445: Ptomaphagus consobrinus Le Conte. 

446. ulkei Horn. 

447. oblUus Le Conte. 

448. parasitM Le Conte. 

449. Colon paradoxum Horn. 

450. hfMardi Horn. 

451. putum Horn. 

452. pusillum Horn. 

453. thoraclcum Horn. 

454. asperatum Horn, 

455. Anisotoma atitrnaba Melsheimer. 

456. ammitis be Conte. 

457. cdUaris Le Conte. 

458. ohmleta Melsheimer. 

459. Crdenis impunctata Le Conte. 

460. TJodes discolor Melsheimer. 

461. obsoleta Horn. 

462. basalts Le Conte. 

463. geminata Horn. 

464. Cyrtma plcipennis Le Conte. . 

465. blandmima Zimmermann. 

466. egena Le Conte. 

467. Isoplastus fossor Horn. 

468. Agathidium oniscaides Beauvois. 

469. exiguum Melsheimer, 


470. Aglyptns hevts Lo Conte. 

471. ('Iambus gihhulm Le Conte. 

472. puberulm Le Conte. 

HCYDHJCNID.K 

473. Chevroltttiu atmrna Lo Conte, 

474. Brttchyoepsls suhpunrtatus Le Conte. 

475. crlbrarhs Le Conte. 

476. perforate* Sehaum. 

477. Scydmxcnus favitarsls Le Conte. 


478. 

fomger Le Conte. 

479. 

mpillosulns Le Conte. 

480. 

basal la Le Conte. 

481. 

hirtellm Le Conte. 

482. 

analis Le Conte. 

483. 

breincornis Say. 

484. 

rasus Le Conte. 

485. 

obscurelkts Le Conte. 

486. 

clan tins Lo Conte, 

487. 

cU wipes Say. 

488. 

comohrhuis Le Conte. 

489. 

lecontei SohaufuHS. 

490. 

salami or Le Conte. 

491. 

fatuus Le Conte. 

492. 

miselhis Le Conte. 

493, 

fulrus Le Conte. 

494. 

pymmidalis Le Conte. 


495. Bumicrus grossus Le Conte. 

496. motschulskii Le Conte. 

497. Choleras zxmmermanni Sehaum. 

498. Cephennium corporation Le Conte. 

PSEl APHID sK 

499. A drones lecontei Brendel. 

500. CeophyUm momlis Le Conte. 

501. Cedlus zieglen Le Conte. 

502. s pinom* LeConte. 

503. Ttnesiphorus eosUdls Le Conte. 

504. carinatus Le Conte. 

505. ChemiummoniUcorne Brendel. 

506. Ctmistes piceus Le Conte. 

507. * consobrinus Le Conte, 

508. zimmermanui Le Conte. 

509. Tyrus Immeralis Aube. 

510. Pselaphis erkhsonii Le Conte 

511. Tychus long ipalpus Le Conte. 

512. minor Le Conte. 

513. Eutrichites zmmermanni Le Conte. 

514. Nisaxls tomentosa, Auh6. 

515. Decarihron almorme Le Conte. 

516. exsectum Brendel, 
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r>ir. 

Demrthron stigmosvm Brendel. 

567. 

Eupleetus confluent Le Conte. 

518. 

longulum Brendel. 

568. 

pcrtenuis Case}'. 

519. 

formirefi Le Conte. 

569. 

E at yphi us similis Le Conte. 

520. 

521. 

Bn/aris valida Brendel. 

conjuncta Le Conte. 


STAPIIYLINIlK E. 

522. 

hniiger Le Conte. 

570. 

Allochara 1 lata Gravenhorst. 

523. 

caricornis Brendel. 

571. 

brachyptera Foureroy. 

524. 

(tbdomhmUs Aube. 

572. 

himaculuta Gra venh c >ret. 

525. 

fioridana Brendel. 

573. 

nitida Gravenhorst. 

526. 

intermedia Brendel. 

574. 

Cratarcea mturalis Mannerheini. 

527. 

ulkei Brendel. 

575. 

Oxypoda 2 sagulata Erichson. 

528. 

illinoiensis Brendel. 

576. 

minuta Sachse. 

529. 

dentata Say. 

577. 

Oeyusa uspernla Casey. 

530. 

perforata Brendel. 

578. 

Thinsophila angmtiventris Casey. 

531. 

helfragei Le Conte. 

579. 

Ocalea sp. 

532. 

gemmifcr Le Conte. 

580 

Phlfcopora hit ms Erichson. 

533 

atfautica Brendel. 

5S1. 

Xenodnsu ram Le Conte. 

534. 

congener Brendel. 

582. 

Myrmedonia ; radix Le Conte. 

535. 

rnbicimda Aube. 

583. 

pianifcra Casey. 

536. 

puncticollis Le Conte. 

584. 

loricata Casey. 

537. 

Artlimlm ylobicolhs Le Conte. 

585. 

ealiginosa Casey. 

538. 

Balrisus ions? Le Conte. 

586. 

sehwarzi Wasmann 

539. 

fcrox Le Conte. 

587. 

Philothermes pennsylranims Kraatz. 

540. 

monstrosus Le Conte. 

588. 

pilosus Kraatz. 

541. 

schaumii Aub6. 

589. 

CalliceritSy two species. 

542. 

riparius Aub£. 

590. 

Roplandria 2 lateralis Melsheimer. 

543. 

scabriceps Le Conte. 

591. 

Inch iusa 2 compacta Casey, 

544. 

bistriatwi Le Conte. 

592. 

Atheta 3 vemula Erichson. 

545. 

globosas Le Conte. 

593. 

dichroa Gravenhorst. 

546. 

spretus Le Conte. 

594. 

luteola Erichson. 

547. 

punctifrons Casey. 

595. 

recondita Erichson. 

548. 

deniicolUs Casey. 

596. 

andlis Gravenhorst. 

549. 

triangulifer Brendel. 

597. 

Uvidipennis Mannerheini. 

550. 

nigricans Le Conte. 

598. 

Tachyusa gracillima Le Conte. 

561. 

Trimium globifer Le Conte. 

599, 

nigrella Le Conte. 

552. 

impunctatum Brendel. 

600. 

baUifera Le Conte. 

553. 

discolor Le Conte, 

601. 

Falagria bilohata Say. 

554. 

parnulum Le Conte. 

602. 

ringnlata Le Conte. 

555. 

eonrerulum Le Conte. 

603. 

dissecla Erichson. 

556, 

dufrium Le Conte. 

604. 

quadriceps Le Conte. 

557. 

simpler Le Conte. 

605. 

venustula Erichson. 

558. 

j Rhexidins cnwUindatus Le Conte. 

006. 

BolUochara trimaculata Erichson. 

559. 

Rhexivs mseulptus Le Conte. 

607. 

Myrmeroehara debilis Wasmann. 

560. 

Thesimn cmnfrow Le Conte. 

608. 

Earyusa ahtusa Le Conte. 

561. 

Trlmioplectus arena!us Le Conte. 

609. 

Leptusa 2 opuca Casey. 

562. 

Euplectnx levieeps Casey. 

610. 

Silusa. 4 

563. 

iiUerrupUis Le Conte. 

611. 

Homalota plana Gvllenhal. 

564. 

dijficihs Le Conte, 

612, 

Placusa . 2 

565. 

congener Casey. 

613. 

Gyroph&na* vinula Erichson. 

566. 

linearis Le Conte. 

614. 

fiarwomis Melsheimer. 


1 One species undetermined. 

2 Several undetermined speetes. 
8 Many undetermined species. 


* Three undetermined ai>eeies. 

8 About eight undetermined species. 
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615. Gyrophinut corroscula Erich son. 

062. 

Philonthos cunctuns Horn. 

616. OlUjota 1 pedcdis Le Conte. 

063. 

.ryuafis Horn. 

617. Myllxna 2 info seat a Kraatz. 

064. 

bmunvos < { ravenhorst. 

6 L8. Dinopsis umerictnms Kraatz. 

665. 

njaoipennis Kabrieius. 

019. 

mtjllaenoidcs Kraatz.’' 1 

666 . 

bUtndus < IrnvenhorsL 

620. Aryloplioms ffaricolhs Saehse. 

607. 

cephalatti* < ini von hurst. 

621. 

promts Erichson. 

068. 

(liquid us Erichson. 

622, 

demos Le Conte. 

669. 

mitralis Gravenhorst 

623. Iletcrothops push Le Conte. 

670. 

mU'rophtlmlmus Horn. 

624. Quedius ferox LeConte. 

671. 

bald more a sis Graven- 

625, 

folyidus Fabriciua. 


horst. 

626. 

pereyrinns Gravenhorst. 

672. 

aptcalis Ray. 

627. 

ettpurlu us Gravenhorst. 

673, 

Actohios cincrasccos Gravenhorst. 

628. 

moloclunus Gravenhorst. 

674. 

pro mod os (1 raven h< >rst. 

629. Listotroplms amjalatm Gravenhorst. 

675. 

sohrinos Erichson. 

630. Creoplulm villas us Gravenhorst. 

676. 

patella, Horn. 

631. Sttipliylinns vulpiuus Nordmann. 

677. 

loj-utus Horn. 

632. 

miculosm Gravenhorst. 

678. 

parens Horn. 

633. 

my stints Erichson. 

679. 

pivderooles Horn. 

634. 

tomeotosos Gravenhorst, 

680. 

j ocas as Horn. 

635. 

ft motor Gravenhorst. 

681. 

termimdis Le Conte. 

636. 

comes Le Conte. 

682. 

lepid id us Le Conte. 

637. 

cinnamoptcms Graven¬ 

683. 

Xmdholhtvs folyidus Fabricius. 


horst. 

684. 

eephalns Ray. 

638. 

viola cm s Gravenhorst. 

685. 

obsidiaoHs Melshoimor. 

639. 

riridaos Horn. 

686 . 

no mesas Gravenhorst, 

640. 

exnlam Erichson. 

687. 

hamulus Ray. 

641. 

pridonyus Mannerheim. 

688 . 

temporalis Le Conte. 

' 642. Ocypus ater Gravenhorst. 

689. 

Leptoliuos ruhvipcouis Le Conte. 

643. Jlclonuehus forworn* Gravenhorst. 

690. 

Leptueinus looyieolfis Le Conte. 

644. Tympuncrphoru*puucticollis Erichson. 

691. 

niyritulos Le Con to. 

645. Philonihus politns Linmeus. 

692. 

cepludicus Le Conte. 

646. 

umbratilis Gravenhorst, 

693. 

Diochus schuumli Kraatz. 

647. 

hetulus Say. 

694. 

Strum hipundatus Erichson. 

648. 

asper Horn. 

695. 

colon Ray. 

649. 

JiejMitims Erichson. 

696. 

semicolon 1 ^* (’onto. 

650. 

umbrin us Gravenhorst. 

697, 

dclururnisis Casey. 

651. 

pad iat us Gravenhorst. 

698. 

miWacis ( ’asey. 

652. 

debilis Gravenhorst. 

699. 

coho os Erichson. 

653. 

mrtans Pay hull. 

700. 

styyims Ray. 

654. 

Jonyirornis Stephens. 

701. 

egenm Erichson. 

<*55. 

dbmudeus Gravenhorst. 

702. 

sertilifer Casey. 

656. 

thennaram Aube. 

703. 

curolme Casey. 

657. 

alumnus Erichson, 

704. 

argm Gravenhorst. 

658. 

thoruHem Gravenhorst. 

705. 

• dispar Casey. 

659. 

fusiformis Melsheimer. 

706. 

croceatus Casey. 

660. 

fulripes Fabridus. 

707. 

ftarieornis Erichson. 

661. 

lomaius Erichson. 

708. 

annularis Erichson. 

1 Several undetermined apeeiea. 



9 Several species. 



» A large number uf species belonging to different genera of the subfamily AU>odmrinu‘ still remain 
undetermined. 
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709. 

Status adloxus Erichson. 

759. 

Tuchitms memuonius Gravenhorst. 

710. 

arculns Erichson. 

760. 

luridux Erichson. 

711. 

piinctatnx Erichson. 

761. 

Ihinpennix Dejean. 

712. 

Eiuextlwtux americiums Erichson. 

762. 

repaint/a Horn, 

713 

EdupJiiis nit id u x Le Conte 

763. 

flmbriatus Graven hot ht. 

714 

Stletocrunlus pundicepx Le Conte 

764. 

picipex Erichson 

715. 

Uryptobium badium Gravenhorst 

765. 

limhatns Melsheimer. 

716 

hi color ( rravenhorst. 

766. 

fumipennix Say. 

717. 

carohnum Erichson. 

767. 

uitiduloides Horn. 

718. 

palllpes Gravenhorst 

768. 

palUpex Gravenhorst. 

719. 

latebricola Nordmann. 

769. 

Tarhyporux maeulipennis Le Conte. 

720 

flavicorne Le Conte. 

770. 

elegnnx Horn. 

721. 

cri brat inn Le Conte. 

771. 

jocosux Say. 

722. 

serpent in inn Le Conte. 

772. 

rhryxomelhiux Linmcns. 

723. 

Lnthrobnnn term mat nm Gravenhoivt. 

773. 

nitidnlns Fahriciua. 

724 

any ah ire Le Conte. 

774. 

nanus Erichson, 

725. 

armatum Say. 

775. 

Cdea xdphmdcs Linnteus. 

726. 

simile Le Conte. 

776. 

Ert hum ax laitrn ulus Say. 

727. 

lonyiusctihuit G rave n - 

777 

heris Le Conte. 


horst. 

778. 

(hnosoma Icnoxit Le Conte. 

728 

culture Erichson. 

779. 

crassum Graven horst. 

729. 

amhigiuun Le Conte. 

780. 

pnrrulum Horn. 

730. 

reutrate Le Conte. 

781. 

baxale Erichson. 

731. 

awtfe Le Conte. 

782. 

opicum Say. 

732. 

pallidalum Le Conte. 

783. 

script am Horn. 

733 

dimidiatum Say. 

784. 

Bolitobinx niger Gravenhorst. 


734. Svoj ivws exigavs Erichson. 

735. opacnx Le Conte. 

733. nttidux Le Conte. 

737. StiLcus frihtii k Melsheimer. 

738. optical hh Le Conte. 

739. uugnlans Le Conte, 

740. den tat an Say. 

741. biannutm Le Conte. 

742. radix Le Conte. 

743. Lithocharis 1 ochracca Gravenhorst. 

744. Adcrochtrix corticim Gravenhorst. 
745 Trnchyxectux confluem Say. 

740. Pa :derm littururim Gravenhorst. 

747. Sa n his prolix as Erichson. 

748. hhiotatus Say. 

749. hmgiusmlux Mannerheim. 

750. Echiaxter brevicornis Casey. 

751. Stilicopsis monxtroxa Le Conte. 

752. 2 >aradoxa Sachse. 

753. PhiovhUus plcipes Erich yon. 

754. httipes Erichson. 

755. opacus Le Conte. 

756. Pulaminus testacevs Erichson. 

757. cantor tvs Le Conte. 

758. Uivrocypius testacenx Le Conte. 


785. diviidiatiis Erichson. 

786. httrnmx Horn. 

787. chief ieoffix Sav. 

788. anticus Horn. 

789. nngularix Sachse. 

790. trinotalns Erichson. 

791. ohxolcfux Say. 

792. ductus Gravenhorst. 

793. var. ymtilis Le Conte 

794. Bryoporax Jiaripes Le Conte. 

795. rafexenix Le Conte. 

796. Mycetoporus humid ax Say. 

797. fant lx Horn 

798. ronsurx Le Conte. 

799. americanm Erichson. 

800. flavicolhs Le Conte. 

801. sphialiditx Gravenhorst. 

802. Pseudopsis sulcata Newman. 

803. Megdlojts aclatux Gravenhorst. 

804. Oxyporas fanoralis Gravenhorst. 

805. major Gravenhorst. 

806. siygicus Say. 

807. rujipennis Le Conte. 

808. vittatus Gravenhorst. 

809. fasdatus Melsheimer, 


1 About five other unnamed species. 
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810. Onjparas bicolor Fauvel. 

811. lateral is Gravenhonst. 

812. occipitalis Fauvel. 

813. lepidus Le (-onto. 

814. ,5-nutculatus Le Conte. 

815. Osori us talipes Erichsi >n 

810. Tlalolrochns her icon da Le Conte. 

817. Btediusmamlihnlaris Erich.son. 

818. sermferruginrns Le Conte. 

810. < at alia Le Conte. 

820. si mint us Le Conte 

821. % annularis Le Conte. 

822. ivnfusus Le Conte. 

820. emarginatas Say. 

824. Plulystcthus americanus Erichson. 

825. O.vgfclns ineohimnis Erichson. 

826. sculpt us Gravenhorst. 

827. pen nsgl rat dens Erichson. 

828. laqneaius Marsh am. 

820. insign it as Uravenhorst. 

830. suspect us Casey. 

831. placusirais Le Conte. 

832. nanus Erichson. 

833. rxiguus Erichson. 

834. Trogophloms guadripmictatns Say. 

835. arcifer Le Conte. 

836. niemnonius Erichson. 

837. cormnus Casey. 

838. julripes Erichson. 

839. subtilis Erichson. 

840. vmforrnis Le Conte. 

841. , spretus Casey, 

m*; ' ^.4t0M$(kmy. 

84& : ( \ Lacordaire. 

844. } ' fufitgitooms Gravenhorst. 

845. pwtUlns Gravenhorst. 

846. , tenellus Erichson. 

847. Apocdlus sphxricollis Erichson. 

848. Ancyrophorus. 1 

849. Ttdnobius funbriatus Le Conte. 

850. Geodvomicm avsus Erichson. 

851. nigrita M tiller. 

852. Lestem pallipes Le Conte. 

853. Addoia sufaariruUa Erichson. 

854. Arpedmm schwarzi Fauvel. 

855. Gtephrutn obtectum Erichson. 

856. If&nalium* humermun Fauvel. . 


801. Tfamaliian/ractian Fauvel. 

862. humatum Fauvel. 

863. Authohium enure nan Fauvel. 

864. Kphelis notata Le Conte. 

865. guttata Le Conte. 

866. Prof inns atonundns Erichson. 

867. Megetrthrus americanus Sachse 

868. IJsphuts exiguus Erichson. 

869. (tlgpfoma costale Erichs* >n. 

870 Trig a picipennis Le Conte 
871. Efeusis pallida Le Conte. 

872 nigrelln Le Conte 

873. Siagonium americanutn Melsheimer. 

874. Mieropeplus eri brains Le Conte. 

TR1CIIOPTER YU ID. PI 

875 Namdium amerlamum Motschulsky. 

876. Hilhini colUmi Macklin. 

877. Ptemdium foreicolle Le Conte. 

878. speculifer Matthews. 

879. evanescent Marsham. 

880. Umatmv Le Conte. 

881. Liumlodcs2>aradoxus Matthews, 

882. Piergx bulteuta Le Conte, 

883. JHinellodes lecontri Matthews. 

884. Trichopteryx 3 pandlcfa M<>tschnlsky, 

885. haldemaui Le Conte, 

886. abrupta Haldeman. 

887. a&pern Ilaldeman. 

888. mocrens Matthews, 

889. serin ms TIeor. 

890. , glahricoflis Matthews, 

891. tim&crus filiccmis Fairmaire. 

892. PtineUa guvrcus Le Conte. 

893. pint Le Conte. 

894. Nephunes Isevmacufus Matthews. 

SCAPmDIWM 

895. ScapMdhmi obliteraimn Le Conte. 

896. qnadriyntiatiun Say. 

897. var .piceum Melslieimor 

898. Cgparium flavipes Le Conte. * 

899. Bteocera concolor Fabricius. 

900. apicalis Le Conte. 

901. Toxklium gammaraides Le Conte. 

902. Seaphisoma convexum Say. 


857. 

repandwn Erichson. 

903. 

punctulatum Le Conte. 

858. 

eribrum Fauvel. 

904. 

mturale Le Conte. 

859. 

diffusum Fauvel. 

905. 

lerminatum Melsheimer, 

860. 

ruflpes Fourcroy. 

906. 

ptwUum Le Conte, 


1 Uudescnbed species, 3 And several undescribed species. * Several undescrlbcd species. 
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LIST OF SPECIES —Continued. 


P1IALACRWJS. 

907. Phalaorux penicillatus Saj T . 

908. pohlux Melbheimer 

909. 2 >iimilio Le Conte. 

910. Ohhrux lecontei Casey 

911. pireux Casey 

912. xtriatulus Le Conte. 

913. consimilis Melsheimer. 

914. yritidm Melsheimer 

915. jmsillus Le Conte. 

910. IJtochrus immandatnx Casey. 

917. Litochwpnx sculpt us Casey 

COR YIs OP HID+ E. 

DIM, SarutiH fasciafum Sav. 

919. lepirhtm Le Conte. 

920. lunation Le Conte. 

921. mixelhnn Le Conte. 

922. xjylendenx Schwarz. 

923. sciiulum Le Conte. 

924 Arthrolipx marghiicolhs Le Conte. 

925. ( brylophux truncatus Le Conte. 

926. Sericoderuxflaridux Le Conte. 

927. obscurvs Lc Conte. 

928. xubtilix Le Conte. 

929. Orthoperux glaber Le Conte. 

COCCIXELLID.E. 

930. Amxosticta serkita Melsheimer. 

931. Mi'ffilftt macidata De Geer. 

932 Ifigpodctmia glacialix Fabricius. 

933. conrergenx Guerin. 

934. IS-punctata Linmeus. 

935. parenthesis Say. 

936. Coccinella affinix Randall. 

937. 9-notata Herbet. 

938. mnguinea Linnieus. 

939. ovuhitu Fabricius. 

940. var. uhdommalix Say. 

941. Adulia bipunctata Linmouts. 

942. Ihmnonhipicta Randall. 

948. Mysia pullata Say. 

944. Anatix ocellata Linnams. 

945. Psyllobora 80-mciculata Say. 

946. Chilocurux birulnerus Mulsant. 

947. Exochmnvx marginipennix Le Conte. 

948. S-pustulatus I)e Geer. 

949. Crypiognatha pusUla Le Conte. 

950. Emilia margimta Le Conte. 

951. misella Le Conte. 


952. Brachyacantha denUpex Fabricius. 

953. urxina Fabricius. 

954. var. flavifronx Mul¬ 

sant. 

955. var. 10-puxtulatu Mels¬ 

heimer. 

956. var. ha taint Meb- 

hemier. 

957. 4~p u )t ctat n M e 1- 

heimer. 

958. indulntahdix Crotch. 

959. Hgperaxpix Jimbnohitu Melsheimei. 

960. undulata Say. 

961. lewistii Crotch. 

962. xignata Olivier. 

963. proha Say. 

964. bigeminal* r Randall 

965. prutenxtx Le Conte. 

966 S'eymnax myrmidon Mulsant. 

967. ipiadnUr malax Le Conte. 

968. .vanthaxpis Mulsant. 

969. termination Ha} . 

970. intruxus Horn. 

971. Jlavifronx Melsheimer. 

972. var. biocalatux Mulsant. 

973. americanux Mulsant. 

974. fratemus Le Conte. 

975. coUaris Melsheimer. 

976. cervicalis Mulsant. 

977. tmebroxm Mulsant. 

978. puvdum Le Conte. 

979. nanus Le Conte, 

980. punctata# Melsheimer. 

981. < 'eyhaloseymnus zimmerman mCroteh. 

982. Epilnchna borealis Fabricius. 

ENDOMYi HID. E 

983. Aterin tohata Le Conte. 

984. AmnnorphvepuxiUux Ziniinennann. 

985. Symbiotes ulkei Crotch. 

986. minor Crotch. 

987. Mi/cei&a hiria Mars ham. 

988. Bhanix miicdlor Ziegler. 

989. LiextesA 

990. Phymuphom pulchella Newman. 

991. Lyeoperdina ferrughiea LeConte. 

992. Aphorixta vittatu, Fabricius. 

993. Mycetina testacea Fabricius. 

994. perpulchra New man. 

995. Stenotamis Mspidns Herl>st, 

996. Endomychus biguttatus Say. 


1 Species uot described. 
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LIST OF SPECIES—Continual. 


EllOTYLUhE 

997. Lanpai ia fnrobn Fabriciub. 

998. mozartb Latieille. 

HIM). angimfata Hearn uK 

1001). \ ill*, h (last iata Say. 

1001. U amici Crotch 

1002. Armpit m i jfs //t aeihs Now mail. 

]()(),*>. Eh ustus punrtalus Le (’onto. 

1004. Dame hmaculata Say 

1005. Mvtjulodnnu' t asm da Fubrieius. 

1000. In ros Sav 

1007. Isehgru s ppunetatas Olivier 
100S. Mumtrtlus sunyuimpt it in* Say. 

1000. pulrhra Sn\. 

10LO. 7 Ydtnua Innni rails FabrieiuH. 

1011. var. aufiea Horn. 

1012. bUpdtala Say. 

1013. mimrtiva Crotch. 

1014. erifthrorephala Laeor<lairo. 

1015. antjulafa Say. 

1010. affmis LaeonUiiie. 

1017. uuieolor Say. 

1018. Ihomnm Say. 

1011). JhmcoUi* lAronlaire. 

rOLYDIIDJC. 

1020. #S UpwhiUt hdteoUi* Le Conte. 

1021. nhM'nm Horn 

1022. pm'cnUt Guerin. 

1023. fulhjinoM Mclnheiiuor. 

1024. gmnulnta Say 

1025. Ouvnes marginal!* Moltfheiiner. 
1020. Dltama tjaadrigutfata Say. 

1027. qaodrieoUis I lorn. 

1028. ( 'or el ns gnttnlatu* Le Conte. 

1029. Laseouotus rejerendaria* Zimmer* 

man n. 

1080. Aiilonium paralletopipedum Say. 

1031. tuberculatum Le Conte. 

1032. Caly(Umu Uneola Say. 

1038. var. nigripenne Le Conte. 

1084. Agknwt bntmeus Gyllonhal. 

1085- Oxytumus americaim he Conte. 
1086. PentheUspn hamatode* Fabricius. 
1087- refiera pay. 

1088. lifcnotnerv# swicicottn Le Conte. 

1030. 0oihridcte$ gemmetu* Say. 

'1040. retrains Melsheimer. 


MVllMIDIW.E. 

1048. Mu minium arid is I leek. 

1014. Mi/rhoarii't dipnssu* Le Conte. 

nirYmmiDJi . 

1045. Iihijssodes t j a rat ns 1 Hiper. 

1040. ( T Iwidium seulpt'de Newman. 

('UITJID.E 

1047. ffifrtnuth surinamensis Linmeub. 

1048. hulentatu* Fubriehia 

1049. planatu* Germar. 

1050. unbelli* Le Conte. 

1051. admui Waltl. 

1052. rectus Le Conte. 

1053. Namibia* chiricorni* Kupelann. 

1054. repandn* Le Conte. 

1055. ('atopen ns rufus Fabrieiiw. 

1050. />(diarm depressus IIerbnt. 

1057. < i uenjii* rlanpes Fabriciun. 

1058. I no rerlnsa Le Conte. 

1059. Lu mophlu ns hnjuttatu* Say. 

1000. fuhLintu <? Molhbeimei. 

1001. modest us Say. 

1002. conrendus Le ( i onte. 

1003. adustn* Le Conte. 

3 004. test amt* Fal >ri ei u.^. 

1005 punctata* Le Conte. 

1000. angustulns Lo Conte. 

I0(>7. scJnrarzi Casey. 

1008. (dternan* Kriehnon. 

1009. pnsillu* SehonheiT. 

1070. Lathropu* rmiali* Le Conte, 

1071. I >i/smerus basal is (Vtfey. 

1072. It routes dubius Fabrieiun. 

1073. debit is Le Conte. 

1074. Telephanu* velar Ilaldeman. 

('RYPTOPirAUULK 

1075. TelmaUnihitus americanu* Le Conte. 

1076. Label us hnpresms I^e Conte. 

1077. Tomarus pulehellus he Conte. 

1078. Antlwrophngus oehravens Molwhei- 

mer. 

1079. Jlenotieus serratus Gyllenhal. 

1080. Cryptophagu* l cellar is Seopuli. 

1081. difficilh Le Conte. 

3082. ’ plectrum, Caaey. 


JMW. Qrylon endan&m Bay. 

^ \ IM2. FMt&k&mue gtedricub® he Oortfe. 

K'7* ... 

k J* 




x Ab( 1 swml unnata^a specif. 
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LIST OF SPECIES—Continued. 


1083. 

Cryptophagns cruceus Z i m in e r- 

1122 . 

Anthrcnus sdrophularise Limueus 


mann. 

1123. 

vet'basci Linmeus. 

1084. 

fangicola Z i m m e r- 

1124. 

mnseonuu Linmeus. 


mann. 

1125. 

Crypturhopalum fuemorrhoidale 

1085. 

ermitus Zimmer- 


Conte. 


mann. 

1126. 

triste Le Conte 

1086. 

nodangulus Zimmer- 

1127. 

Apscclus hispidus Melsheimer. 


mann. 

1128. 

Oiphilvs niger Rossi. 

1087. 

1088. 

Csenoseelis 1 ferrugineti Salilberg(?). 

testucea Zimmermann. 


HISTERIDJE. 

1089. 

Atomaria 1 ephippiata Zimmermann. 

1129. 

Hololepta lucida Le Conte. 

1090. 

oehracca Zimmermann. 

1130. 

fossularis Say. 

1091. 

distiucta Casev. 

1131. 

Hitter biplagiatus Le Conte. 

1092. 

Ephistemus apt cal is Le Conte. 

1132. 

1133. 

Ixvijjes Germar. 

Jiarrmi Kirby. 


MYCETOPHA GID.E. 

1134. 

1135. 

merdarnts Hoffmann. 
interrupts Beauvois. 

1093. 

Myeetophagus punHatm Say. 

1136. 

unmunts Erichson. 

1094. 

Jiexuosus Say. 

1137. 

marginicollis Le Conte. 

1095. 

bipu8tulatu8 Melshei- 

1138. 

cognat us Le Conte. 


mer. 

1139. 

feedutus Le Conte. 

1096. 

mebtheimeri Le Conte. 

1140. 

abbreviatus Fabrieius. 

1097. 

plurijninctatus Le 

1141. 

civilis Le Conte. 


Conte. 

1142. 

depurator Say. 

1098. 

pint Ziegler. 

1143. 

curtutus Le Conte. 

1099. 

olsoletwi Melsheimer. 

1144. 

indisiinctus Say. 

1100 . 

Litargus tetraspilotus Le Conte. 

1145. 

himaculatus Linnaius. 

1101 . 

G-punctutus Say. 

1146. 

16-stHaUts Say. 

1102 . 

balteatus Le Conte. 

1147. 

americanus Paykull. 

1103. 

didesmm Say. 

1148. 

Pkelister ieneo?nicans Horn. 

1104. 

nebidosus Le Conte. 

1149. 

subrotundus Say. 

1105. 

Typlucafumnta Linmeus. 

1150. 

vemus Say. 

1106. 

Bcrgittns pumdun Le Conte. 

1151. 

Platysoma enroll num Paykull. 

1107. 

MyrmechLrcnus lathridioides Crotch. 

1152. 

lecontn Marseul. 

1108. 

Diplotuelus hr mine us Le Conte. 

1153. 

aurelianmn Horn. 

1109. 

rudis Le Conte. 

1154. 

1155. 

parallehtm Say. 
coa ret atom Le Conte. 


DERMESI'IILE. 

1156. 

1157. 

Oylisth: vylindries Paykull. 
ulteniuttns Le Conte. 

1110 . 

Byiurus unicolor Say. 

1158. 

Tribalister marginellvs Le Conte. 

1111 . 

Dennestes camnus Gei’inar. 

1159. 

Tribalus americanus Le Conte. 

1112 . 

lardar'ms Linmeus. 

1160. 

Epienis regular is Beauvois. 

1113. 

elongatus Le Conte. 

1161. 

puUcarius Erichson. 

1114. 

vulpinus Fabrieius. 

1162. 

HeUcrins bnmnipennis Randall. 

1115. 

frtechii Kugelann. 

1163. 

Echinodes setiger Le Conte. 

1116. 

AUagenus pellio Linnfeus. 

1164. 

Onthophilus altematus Say. 

1117. 

hornii Jayne. 

1165. 

Dendrophilua punctulalus Say. 

1118. 

pieeus Olivier. 

1166. 

Paromalus nivalis Say. 

1119. 

Trogoderma omatum Say. 

1167. 

biMriatus Erichson. 

1120 . 

stemale Jayne. 

1168. 

seminulum Erichson. 

1121 . 

taraale Melsheimer. 

1169. 

teres Le Conte 


•And several unnamed species. 

Proto. N. M. yol. xxv—02-2 
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1170. Card t tops cimjmtclm Say. 

1171. gemmatus Le Conte. 

1172. 14 -tfrtfitnft Stephens. 

1173. Anttplem marginatux Le Conte. 

1174. Sapn nun rotn» data* K ugeliini i . 

1175. pet may I milieus Paykull. 

1176. impress us Le Conte. 

1177. asstmilis Paykull. 

1178. conformis Le Conte. 

1179. pladdus Erichson. 

1180. fraiernus Say. 

1181. fitchii Marseul. 

1182. patruelis Le Conte. 

1183. spJueroides Le Conte. 

1184. Plegadcrm transrei'svs Say. 

1185. Teretnus americanus Le Conte. 

1186. Bacanms tantillus Le Conte. 

1187. punctifonnis Marseul. 

1188. Acritus exigmis Erichson. 

1189. b discus Le Conte. 

1190. fimetarius Le Conte. 

1191. strigoms Le Conte. 

1192. politus Le Conte. 

1193. simplex Le Conte. 

NITID UL1DAE. 


1194. Brachyptervs urtine Fabrieius. 

1195. Cercus abdominal)# Erichson 

1196. pennaim Murray. 

1197. CarpopkUm hemipterus Linmeus. 

1198. dimidiatus Fabrieius. 


1199. 

1200. 
1201. 
1202. 
1208 . 
1204 . 
1205 ., 


niger Say. 

marginatus Erichson. 
corticinus Erichson. 
brachypterux Say. 
antiquwt Melsheimer. 
Colastm mono Erichson. 

maeutotus Erichson. 
semitectm Say. 
tsmcolor Say. 


- | 208 . - inmccdus Eaadall. 

' 'fJm Erichson. 
I&, 1 $ i 1 1 < 1 ; VM&ibafcvs Murray. 
‘ - - - -■ ^ 



* 1 rT' 7 v * 


1218. JSpunvtt peltoulex Horn, 

1219. labdis Erichson. 

1220. ohtuxicoflix Kelt ter. 

1221. NttUlula hipunctata Linmons. 

1222. rufrpes Linnums. 

1223. ziczuc Say. 

1224. Stelidoia geminata Say. 

1225. S-maculata Say. 

1226. strigosa Gyllenlial. 

1227. Prometoqna 6-maculuta Say. 

1228. Phenolict groxxa Fabrieius. 

1229. Omosita colon Linnaeus. 

1230. Am phot is ulkei Le Conte. 

1231. Soronia imdulata Say. 

1232. subxtriata Hamilton. 

1233. Tholy era eoneolor Le Conte. 

1234. Pocadtux helvolus Erichson. 

1235. Oxycnemux hi sir huts Le Conte. 

1236. mgripennis Le Conte. 

1237. Amphwroxxux eihatus Olivier. 

1238. Pallodes ptdlidm Beauvom. 

1239. Cychmmus adustux Erichson 

1240. var. bicolor Horn. 

1241. Cyboecplmlus nigritufus Le Conte. 

1242. Cryptarcha ampla Erichson. 

1243. strigata Fabrieius. 

1244. condnna Melsheimer. 

1245. Ips obtusus Say. 

1246. quadrignttatus Fabrieius. 

1247. cwfluentux Say. 

1248. sanguhialenim Olivier. 

1249. IMtyophagvs cephgloiex Le Conte. 

1250. Rhizophagvs cylhuiricus Le Conte 

1251. bipunctatux Say. 

LA THRIPID.lt 

1252. Iluloparamecm kttnzei AuIhS. 

1253. lAithridius liratus Le Conte. 

1254. (bninomus consfrictus Gyllenhal. 

1255. nodifer Westwood. t - 

1256. Enicmus minutus Linmvus. f 

1257. aterrimus MotschulskV 

1258. Curtodere elegans Aube. 

1259. JiUformis Gyllenhal. 

1260. Adistemia watsoni Wollaston. 

1261. Corticaria pubescens Gyllenhal. 

1262. dentigera Le Conte. 

1268. ferruginea Gyllenhal. 

1264. , serraia Paykull. 

1265, i elongate, Gyllenhal* 
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LIST OF SPECIES—Continued. 


1266. Melanophthahna 1 Iong ipc nm s Le 

Conte. 

1267. amencana Man- 

nerheim. 

1268. cavtcollis Manner- 

heim. 

126V). gihbosa Herbst. 

1270. disfuigurnda Co- 

molli. 

1271. picta Le Conte. 

1272. ttimplea' Le Conte. 

TROGOSITID.E . 

1273. Xevwsoma pandlelum Melsheimer. 

1274. cylindrtcum Le Conte. 

1275. Ahndria cyhndncn Serville. 

1276. teres Melsheimer, 

1277. Trogositu virescens Fabricius. 

1278. Tenebrioides mauritanka Limueus. 

1279. curt iced is Melsheimer. 

1280. nana Melsheimer. 

1281. ?narginata Beauvois. 

1282. var. c uatjbfor mis Horn. 

1283. americana Kirby. 

1284. var. laticollis Horn. 

1285. rugosipen n is Horn. 

1286. bimaculata M e 1 s h o i - 

mer. 

1287. obtim Horn. 

1288. Clrymcharis 4-lineuta Melsheimer. 

1289. Ijycoptus vidoms Casey. 

1290. Thymalus fulgahis Eriehson. 

MOXOTOMIDJE. 

1291. Monotonia picipes Herbst. 

1292. americana Aul>e. 

3293. 4-foveoUita Aube. 

1294. pamllela Le Conte. 

1295. lovgicollis Gvllenlial. 

1296. Hespcmbtnnis rujipes Le Conte. 

3 297. .Europs pcdlipennis Le Conte. 

1298. 'Bactrldium ephippigentm Guerin. 

1299. striolatum Reitter. 

1300. cavkoHe Horn. 

BYBBHIDuE. 

1301. Nosodendron nnicolor Say. 

1302. Byrrhns mnrinus Fabricius. 

1303. Syncuh/pta strigosu, Melsheimer. 


1304. Limmrhm oh carats Le Conte. 
3305. puuctufus Le Conte. 

1306. nebtdosus Le Conte. 

1307. ater Le Conte 

1308. hitrochimt't Le Conte. 

1309. uvattis Le Conte. 

PARXIDIE. 

1310. Psephenns leconiei Le Conte. 

1311 Lulrochus hiteus Le Conte. 

1312. Dryojjs lithophilus Germar. 

1313. fastigiatas Say. 

1314. Ehius 4-nolatns Say. 

1315. fastiditus Le Conte. 

1316. ovalis Le Conte. 

1317. nitidulus Le Conte. 

1318. latiasadus Le Conte. 

1319. pttsdhts Le Conte. 

1320. Stenelmis linearis Zimmerman. 

1321. siniiatas Le Conte. 

1322. crenatus Say. 

1323. quadrimuciiltthis Horn. 

1324. Macron ychus yhibmhis Say 

1325. AucyronijM vaneyutus Germar. 

HE TER OCERIDJ'l 

1326. Heterocerus vadralis Melsheimer. 

1327. brnnneus Melsheimer. 

1328. eollaris Kiesemvetter. 

x329. pusillvs Say. 

DASCYLLIDJi 

1330. Euryjiugon niger Melsheimer. 

1331. califont kits H< >rn. 

1332. Odoatouyj' triad is Germar. 

1333. Audinfamis hicolor Melsheimer. 

1334. Ptiloductyln serrhvllis Say. 

1335. Eucinetnspunctulutus Le (’onto. 

1336. mono Le Conte. 

1337. strigosus Le Conte. 

1338. EcUqrrin nervosa Melsheimer, 

1339. var. thoraciat Ziegler. 

1340. Prionocyphon disco ideas Say. 

1341. limhatm Le Conte. 

1342. Helodes pulchella Guerin. 

1343. fuscipennis Guerin. 

1344. thoracica Guerin. 

1345. Snjrtes tibialis Guerin. 

1346. Oyphon robusius Le {’onte. 


I^And some undetermined species. 
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LIST OF SPECIES—Continued. 


1347. (Ujphon obxcurus Guerin. 
1348 variabihs Thunberg. 

1349. col laris Guerin. 

1350. rujicollis Say. 

llini'ICEIUDJ ?. 

1351. Xenon picea Beauvais. 

1352. Suit dales t tiger Knoeh. 

1353 petrophya Knoch, 


1354. 

1355. 
1356 

1357. 

1358. 

1359. 

1360. 
1301. 

1362. 

1363. 
3364. 

1365. 

1366. 

1367. 

1368. 

1369. 

1370. 

1371. 

1372. 

1373. 

1374. 

1375. 

1376. 
1377 

1378. 

1379. 

1380. 

1381. 

1382. 

1383. 
1884. 
1385 . 
W, 

87. 


ELATEUID-E. 

Mvtam jtectinicornis Melsheimer. 
Tharops ruficurnis Say. 

Stetlum pectonms Le Canute. 
Ikltuuu'topm anuvuiconns Say. 

rnjipes Melsheimer. 
Dromivohis striatus Le Conte. 

cglindricolfis Say. 

Fornax bad tun Melsheimer. 
caleeaius Say. 
hondi Bonvouloir. 
Adetolltgreus dejeanii Bonvouloir. 
Microrhugus livmeralis Say. 

• pedinatus Le Conte. 
bont'ouloin Horn. 
and a r Horn. 
suhsinuatus Le Conte 
triangularis Say. 

ITk pora'lns frontoms Say. 

tern anal is Le Conte. 
Nematodes ntropas Say. 

Adeloecra impress}rot/is Say. 

marmorala Fal >rieius. 
discoideu Welier. 
nuundata Le Conte. 
avita Say. 

Merkthm scobinulu (-atnleze. 
Qhnkolcpldim mridipilis Le. Conte. 
Alow oeu&atm Linmeun. 
myops Fabrieus. 

Ifemirhipus fmcicularis Fal >riciuw. 
Cardiophurus corvmxux Say. 

cardl$ce Say, 
gagates Krichnon. 
vuHm* Say. 

f ' pay. 

<&&& Say. 
tew&tmen Horn. 
pecMraMt Say. 

Jrar* inopi Say, ■ 

j *] Moist 



1394. ('ri/ptohifjin ns -per}dents Horn. 

1395. Anchastus rufus Candeze. 

1396. Monocrcjiidius Uvulas Be (leer. 

1397. satara/is Le Conte 

1398. vesjierfinus Fabric! us. 

1399. aurifvs Herbst. 

1400. belli is Say. 

1401. Ihcrepidius rauiieurnis Beauvois. 

1402. Tschiodmdus sol eat us Say. 

1403 Elater hepatieus Melwheimer. 

1404. man}pul arts Oandeze. 

1405 pedal is Gertuar. 

1406. mid us Herbst. 

1407. uigrieoths Herbst. 

1108. Uutens Say. 

1409 discoideus Fal>ricius. 

1410. sagi Le Conte. 

1411 imjxditus Molsheimer, 

1412 sorer Le Conte. 

1418. rubrirollix Herbst. 

1414. srmieinctus Itandall. 

1415 nigricans Gernmr. 

1416. ruhricus Say 

1417 collar is Say. 

1418. var. pakms Le Conte. 

1419. sungtuniprnnis Say, 

1420 xanthom ns < Jennar. 

1421. iddujuus Say. 

1422. pusiu Germar. 

1423. Drasterius clegans Fabricius. 

1424. amahiUs Le Conte. 

1425. Megapnithes rnjilabeis Geriuar. 

1426. hmhalis Ilerbst. 

1427. Ludhts attenuates Say. 

1428. abraptns Say. 

1429. Agnates aruhus Le ('onte. 

1430. puhesentx Melshenner. 

1431. /nsanus Oandeze. 

1432. (ddongieol/is Melsheimer 
1433 Ihdopiim lateralis Ksehseholtz. 

1434. UeUmnun bigeminal us Itandall. 

1435. (i fgph on ye net it 'oil is Say. 

1436. tedaerus Melsheimer. 

1437. Meta notes depressus Melsheimer. 

1438. elandestwus ICriehson. 

1439. castanipes Paykull. 

1440. Sagittarius Le Conte. 

1441. fissilis Say. 

1442. communis Gyllenhal. 

1443. infaustm Le Conte. 

, 1444. lenaut Say, 

1445. v americtmus Herbst. 
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LIST OF SPECIES—Continued. 


1446. Melanotus pertUmx Say. 

1447. amplen s* Say. 

1448. Lunonnis aunpdn Say. 

1449. annfer Le Conte 

1450. ttiiffoni Hcrbs-t. 

1451. y risen', Beauvoin. 

1452. confuxn* Le Conte. 

1453. plebejw s Say. 

1454. yiarnnus Say. 

1455. agonus Say. 

1456. ornaUpemiis Le Conte. 

1457. dijinitw s Ziegler. 

1458. nimbatus Say 

1459. hasdtans Say. 

1460. A titans bright in fh Kirby. 

1461. acanthus Say. 

1462 cucullatuis Say. 

1463. scajndaris Say. 

1464. posticus Melpheimer. 

1465. Lejitoschema hi color Le (’onto. 

1466. Sericosotnus riridanus Say 

1467. sdaet us Sav. 

1468. Cory whites tcsscUutus Tinmens 

1469. cylhulrifonnis Ilerbst. 

1470. pyrrhos Ilertet. 

1471. tamrfis Melsheimer. 

1472. tetlnops Herbst. 

1473. hnmnfus Say. 

1474. sjdt ndens Ziegler. 

1475. enjiatu s* Say. 

1476. rotundieollis Say. 

1477. Hemicrepidius on mm mi us Fieri >.st. 

1478. hit oho fxs Say. 

1479. dicohrutns Sav. 

1480. Mel <t nactes pice us De (leer. 

1481. morio Fabrieiiis. 

1482. rcichei German 

1483. Pccothups mueida Uyllenbal. 

1484. ('emphytuni pulsutor Haldeuian. 

THROSCIDM 

1485. Dra petes gem t not us Say. 

1486. Aufonothroscus constrictor Say. 

1487. Theoscus pumiatus Bon von loir. 

1488. cheerolaiii Bonvouloir. 

1489. ennvergem Horn. 

1490. pugmur Horn. 

BUmEETIlKE. 

1491. CVialrnphora mrginiemis Drury. 

1492. campextrix Say. 


1493. Dieerca dmtrieata Say. 

1494 var. tandata Le Conte. 

1495. pnyionuta Germnr. 

1496. ohscura Fabr iritis. 

1497. \ar. luriiln Fabririiis. 

1498. lepnlu Le Conte. 

1499. spnta Gory. 

1500. asp* rata Laporte. 

1501. pnnctnluta Sehonherr. 

1502. / hieilunota debtlts Le Conte 

1503. Iluprestis rnfipex Olivier. 

1504. hneata Fabriciun 

1505. sfnuta Fabric*ins. 

1506. deeom Fabridus. 

1507. C’i a pro gracUipes Mels'lieimor 

1508. Mt htuophila nnlata Laporte. 

1509 acuminata I)e < leer. 

1510 tnaofa Melsheimer. 

1511, Antlunia nridifrons Laporte 
1512 rirUlicorntx Say. 

1513. cyanclia Gory. 

1514. querrata Fab rid us. 

1515. Jtaetunnnt Gory. 

1516. Ohrysohoth ns j'emnrata Fill >riems 

1517. jfnricola Gory. 

1518. deniipea < Jenimr. 

1519. hlnnehtmli Horn. 

1520. pusilla Laporte. 

1521. 6-si gnat a Sav. 

1522. azarea Le Conte. 

1523. suit at a Gory. 

1524. harrisii Ilentz. 

1525 .1 efr nodes acorn is Say. 

1526. Acnutodtra ornafa Fabridns. 

1527. cnlta Weber. 

1528. Ptoxima gihhieoUis Say. 

1529. Maxtugcn i us xuhcyuuenx Lo < \ mte, 

1530. Eupristod rus eoyitanx Weber. 

1531. Ayr this rujicoflis Fabridns. 

1532. otiosus Say. 

1533. a ecu at us Say. 

1534. Wineat ns Weber. 

1535. yranulatns Say. 

1536. pohtus Say. 

1537. faUa.r Say. 

1538. obxuleiogattains Gory. 

1539. suhemetus Gory. 

1540. Iceoutei Saunders. 

1541. egenus Gory. 

1542. llhuhaseeUs tenuis Le Conte, 

1543. Taph racer us gracilis Say, 

1544. llruehys neat a Weber. 
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1545 Brachys rrrum Melsheimer. 

1546. urugmosa <fory. 

1547. Pa dry serf us purpureus Suy. 

1548. hcdyafus Say. 

LAMPYPJILE 

1549. Calopterou terminates ay. 

1550 ret ten lai inn Fabridus. 

1551. Deletes basalis Le Conte. 

1552. (\vu ia dimidtata Fabricius. 

1558. Eros thoracirus Randall. 

1554. tut Tom llerbst. 

1555. mnndns Say. 

1556. sculpt ilia Say. 

1557. trilineatus Melsheimer. 

1558. Pkttcros thnidusLa Conte. 

1559. modestm Say. 

1560. canalU nlutus Say, 

1561. lictor Newman. 

1562. floralis Melsheimer. 

1568. CaJorhromns per facet us Say. 

1564. Lucidoln atm Fabricius. 

1565. pmwtata Le Conte. 

1566. Ellychnia comiaca Linnaeus. 

1567. Pyropygu nigricans Say. 

1568. decipiens Harris. 

1569. minuta Le Conte. 

15*70. Pyractomena angulata Say. 

1571. lucifera Melsheimer. 

1572. Photiims conscmguuieas Le Conte. 

1573. pyralis Linnreus. 

1574. scintillans Say. 

1575. Photuris penmylvanica He Geer. 

1576. PhmyodcsA 

1577. Tytthonyx crythrocephala Fabricius. 

1578. Omethes marginalus Le Conte. 

1579. Chauliognathus pemisylvcm tens I>e 

Geer. 

1580* margineduft Fabri- 

' r • ' , ] ■ cius. 

j 158L bdEai&rw £ric^ Bay. 


1592. Telephone fraxini Say. 

1598. carol in ns Fabricius. 

1594. linrola Fabricius. 

1595. costipcnnis Le Conte. 

1596. rret ns Mclsiielmer. 

1597. srifnlns Say. 

1598. pusUlus Le Conte. 

1599. lonynlus Le Conte. 

1000. rotun dieoff is Say. 

1601. tuhemdatus LeConte. 

1602. hiJivcafns Say. 

1003. margined ns Le Conte. 

1604. Potemtus lai morn is Say. 

1605. Trypherus lotipennis Uennar. 

1606. Malthinns occipitalis Le Conte. 

1607. Malthodes spado Le Conte. 

1608. concur us Le Conte. 

1609. rectus Le Conte. 

1610. arcifer Lo Conte. 

1611. cupirns us LeConte 

1612. parrulns LeConte. 

MALAGIIIDJ'l 

1613. Lollops tricolor Say. 

1614. eximbits Ericlison. 

1615. nigriceps Say. 

1616. 4-macnlatus Fabricius. 

1617. wttatus Ray. 

1618. Chuiocu’lus set os us Le Conte. 

1619. Anthoromus flavilate'is Say. 

1620. Psc.udebtcus apical is Say. 

1621. ohlitus Le Conte. 

1622. hlcolor Le Conti*. 

1623. Attains terminals Krichson. 

1624. granular is Ericlison. 

1625. morulas Lo Conte. 

1626. pullifrons Motsehulsky. 

1627. mekmopterns Krichson. 

1628. otiosus Say. 

1629. circumscriptus Say. 

1630. scincetus Say. 


rugosvlus Le Conte. 
l / 'fiaiar Le Conte. 

: 4 \ H * 1 bc&ttorte Say. 

vv'C I * i t 

Le Conte. 



MELYRIDJE. 

1631. Alymeris crihrata Le Conte. 
CLERIDM 


? i;; # { '; ^: * i ? \ \ 


1632. Elasmocerus terminatus Say. 

1633. Qymatodera brunnea Melsheimer. 

.1634. inomaia Say. 

1635, unduteda Say. 
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1636. Trichodes apivorus Germar. 

1637. Cknis quadriguttatnx Olivier. 

1638. var. nigrifronx Say. 

1639. rosmants Say. 

1610. iehmnmoitcns Fabricius. 

1641. thorarirux Olivier. 

1642. Thanusimus duhtus Fabricius. 

1 i>43. Thaneroclerus ,sanguineus Say. 

1644. tantiUm Le Conte. 

1645. Hyduocera unifasciata Say. 

1646. humerulix Say. 

1647. pcdlipennix Say. 

1648. vertical}* Say. 

1649. tabula Le Conte. 

1650. long} coll is Ziegler. 

1651. Phyllobtenus dislocatns Say. 

1652. Ichnea luticornls Say 

1653. Chanexsa pdoxa Say. 

1654. var. onustu Say. 

1655. Cregya retusta Spinola. 

1656. oculata Say. 

1657. mijrta Le Conte. 

3658. Orthopleura dumteornix Fabricius. 

1659. texana Bland. 

1660. Necrobia rufipes Fabricius. 

1661. ruficollis Fabricius. 

1662. violacea Linnaeus. 

DEROD ONTID^E. 

1663. Derodontus maculatus Melsheimer. 

1664. Laricobius erichsoni Rosenhauer. 

PTINIDJE. 

1665. Gibbinm psylloides Czenpinsk. 

1666. Pitnus fur Linnaeus 

1667. brunneus Duftsehmid. 

1668. quadrhnacuhdnx Melsheimer. 

1669. interruplus Le Conte. 

1670. Eucrada humerali# Melsheimer. 

1671. Emobhis mollis Fabricius. 

1672. hdeipenni* Le Conte. 

1673. fihcomis Le Conte. 

1674. granulatus Le Conte. 

1675. Ozognathus floridanux Le Conte. 

1676. Oligomeriis serictmx Melsheimer. 

1677. a Itemutus Le Conte. 

1678. obtusus Le Conte. 

1679. Sitodrepa panicea Linnaeus. 

1680. Hadrobregmus err a ns Melsheimer. 

1681 carinrdtts Say. 

1682. Trichodesma gibbosa Say. 

1683. Anobiwn notatmn Say. 


1684. Trypopitys sericeus Say. 

1685. Petal him hi.striatum Say. 

1686. Them profunda Le Conte 

1687. Enpactus nit i dux Le Conte. 

1688. Xglethiuspeltatus Harris. 

1689 Lasiodenna serr iconic Fabricius. 

1690. Hemiptychm punctata# Le Conte. 

1691. grans Le Conte. 

3692. centralis Le Conte 

1693. nigritulus Lc Conte 

1694. Protheca hispida Le Conte 

1695. puberula Le Conte. 

1696 Dorcatoma setulosum Le Conte. 

1697. vncomptum Le Conte. 

1698. palhcorne Le Conte. 

1699. Cvenocara oculata Say. 

1700. intermedia Le Conte. 

1701. Ptilinus ruficornis Say. 

1702. Emlecatomus rugoms Randall. 

BOSTRICHIDJC. 

1703. Dimderus minutus Fabricius. 

1704. Rhizopertha donunica Fabricius. 

1705. Stephauopachys cribratwt Le Conti*. 

3706. demus Le Conte. 

1707. rugoms Olivier. 

1708. Prostephams punctatus Le Conte. 

1709. Lichenophanes truncalicolli s Le 

Conte. 

1710. armiger Le Conte. 

1711. bicomix Weber. 

1712. Schistocerus kamatus Fabricius. 

1713. Micrapate dinoderoides Horn. 

1714. cnsticauda Casey. 

1715. Xylobiops basilar is Say. 

1716. texana Horn. 

1717. Scobicia biderUata Horn. 

L YCTIDJE. 

1718. Lyctus striatus Melsheimer: 

1719. opaculus Le Conte. 

1720. planicollis Le Conte. 

1721. Trogoxylon parallelopipedum Mels¬ 

heimer. 

CUPESIDJS. 

1722. Gapes concolor Westwood. 

LYMEXYLIDjE. 

1723. Lymexylon sericeum Harris. 

1724. Micromalthus debilis Le Conte. 
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1725. Ois fa stipes Melli6. 

1726. creberrimus Mellie. 

1727. Bruch yds hrcvicollix Casey. 

1728. Orthotix pmictutus Mellie. 

1729. Ennearthron thoraticonie Ziegler. 
1780. CeiHicis mlln Mellie. 

1731. Rhipidandrus paradoxus Beauvois 

SPH1NDIDJE, 

1732. Sphindus americanus Le Conte. 

LUCAN ID 

1733. Lucanus elaphus Fabrieius. 

1734. dama Thunberg. 

1735- Dorcus parallelus Say. 

1736. Plaiycerus quercus Weber. 

1737. Ceruchus piceus Weber. 

1738. Nicagus ohscurus Le Conte. 

PA88ALID.E. 

1739. Passalus comvius Fabrieius. 

SCARABJ2IDM. 

1740. Cdnthon Iwvis Drury. 

1741. vtgilan8 Le Conte. 

1742. viridis Beauvois. 

1743. Chceridium Imteroides Weber. 

1744. Coprist Carolina Linmeus. 

1745. anaglyptica Say. 

1746. minuta Drury. 

1747. Phan sens camifex Linnaeus. 

1748. Ontkophagu* hecate Panzer. 

1749. janus Panzer. 

1750. var. orpheus Panzer 

1751. var. striatuhis ■ Beau¬ 

vois, 

1752. tubetculifrons Harold. 

1753. pennsylvanwus Harold. 

1754. Aphoc&m fimetarius Linnaeus. 

; '175&! ■ . , rtncotch Melsheimer. 

, 1750. " , i . granarvus Linn a?,us. 



SPECIES—C< >ntinue<l. 

1764. Aphodinx ternuninalix Say. 

1765. Incolor Say. 

1766. fern oral is Say. 

1767. oblong us Say. 

1768. Dutlylex trnnratus Melsheimer. 

1769. xtrial ulus Say. 

1770. At mi his cyliudrus Horn. 

1771. abditux Haldeman. 

1772. lecontei Harold. 

1773. texanm Harold 

1774. Isccirentns Horn. 

1775. imbricatus Melsheimer 

1776. socialis Horn. 

1777. ocatulus Horn 

1778. gracilis Melsheimer. 

1779. fiyurator Harold. 

1780. strigatus Say. 

1781. cognatm Le Conte. 

1782. Rhyssemm sraber Haldeman. 

1783. Pleurophorus casus Panzer. 

1784. vent mils Horn. 

1785. Pmmmodhis irgialioidex Haldeman* 

1786. intei'nipt us Say. 

1787. JEgialict new species. 

1788. Ochodsms nmsculus Say. 

1789. Bolboccrux farctus Fabrieius. 

1790. lazarus Fabrieius. 

1791. Odontieus cornigerus Melsheimer. 

1792. Geotmpcs splendidus Fabrieius. 

1793. balyi Jekel. 

1794. semiopacus Jekel. 

1795. blackburnii Fabrieius. 

1796. egeriei Germar. 

1797. hom'd Blanchard. 

1798. Claeotus aplwdioides Illiger. 

1799. Trox moruichus Ilerbst. 

1800. asper Le Conte. 

1801. snfjerfmix Fabrieius. 

1802. tuberculatm De Geer. 

1803. erinaceus Le Conte. 

1804. caplllaris Say. 

1805. foeeicoWs Harold. 

1806. terrestris Say. 

1807. scaber Linnaeus, 

1808. Hoplia trim alls Harold. 

1809. mucorea Germar. 

1810. modesta Haldeman. 

1811. Dichelmycha elongata Fabrieius. 

1812. fuscula Le Conte. 
181$. Serica vespertina Gyllenhal, 

1814, iricolor Say, 

1815. serieea Illiger. 
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1816. 

1817. 

1818. 

1819. 

1820. 
1821. 
1822. 
1823. 


1824. 

1825. 

1826. 

1827. 

1828. 

1829. 

1830. 

1831. 

1832. 
1S33. 

1834. 

1835. 

1836. 

1837. 

1838. 

1839. 
1S40. 

1841. 

1842. 

1843. 

1844. 

1845. 

1846. 

1847. 

1848. 

1849. 

1850. 

1851. 

1852. 

1853. 

1854. 

1855. 

1856. 

1857. 

1858. 


1859. 

1860. 
1861. 
1862. 

1863. 

1864. 

1865. 


LIST OF SPECIES—Continued. 


&'erica trod for mis Burmeister. 

3facrodactylus subspinosus Fabricius. 

an gust ut its Beauvois. 

Diplotaxis sordida Say. 

liberta Germar. 
ti'isiis Kirby. 
harperi Blanchard. 

Lachnostema prununculina Bur¬ 
meister. 
epkilida Say. 
glaberrima Blanchard. 
gracilis Burmeister. 
gibbosa Burmeister. 
congrua Le Conte. 
inverse Horn. 
micans Knoch. 
fitsca Frohlich. 
arcuate Smith. 
grand Is Smith. 
dubia Smith. 
horn'd Smith. 
marginalts Le Conte. 
frnterna Harris. 
nova Smith. 
luciuosa Horn. 
knocliii Gyllenhal. 
profunda Blanchard. 
balm Say. 
hirsute Knoch. 
ilicis Knoch. 
hirticula Knoch. 
parvidens Le Conte. 
(juercus Knoch. 
tristis Fabricius. 

Anomala tnargniata Fabricius. 
binotata Gyllenhal. 
undulate Melsbeiiner. 
minuia Burmeister. 
lucicola Fabricius. 

Strigodmnti arboricola Fabricius. 

pygnueum Fabricius. 

Pelidnoia punctata Linmeus. 

Cotalpa lanigera Linnaeus. 

Oyclocephala immaaUata Burmeis¬ 
ter, 

villosa Burmeister. 

Chalepus trachypygus Burmeister. 

Ligyrus gibbosus De Geer. 
relicim Say. 

Aphonus tridentatus Say. 

caslaneus Melsheimer. 

Xylorycles satyrus Fabricius. 


Slrategus anttcus Fabricius. 

Dynastes titym Linna*us. 

Phileurus valgus Fabricius. 
Allorhina nitida Linnams. 

Euphoria areata Fabricius. 

sepulchraUs Fabricius. 
fulgtda Fabricius. 
herhacea Olivier. 
mda Linnaeus. 

Cremastochilus leucoshctit# Burmeis¬ 
ter. 

I'ariolo&us Kirby. 
canaliculatus Kirin. 
castanetc Knoch. 
Jtarrmi Kirby. 
Osmoderma eremicola Knoch. 

scabrum Beauvois. 
Gnonmus maculosus Knoch. 

Tnclwis piger Fabricius 
afjinis Gory. 

Id be ns Fabricius. 
vindulns Fabricius 
Valgus canalicuhtins Fabricius. 
squamiger Beauvois. 

SPOND YLIDJE. 

1889. Parandra hrunnea Fabricius. 

CERA3IB YCIDJE, 


1890. Orthosoma Inimncum Forster. 

1891. Prion us loti cull is Drury. 

1892. pocularis Dalman. 

1893. imbricomis Linnajus, 

1894. fiphenoslethvs taslci Buquet. 

1895. Asrmum mtvsium Haldeman. 

1896. Crioccphalus obsoletns Randall. 

1897. a g rest is Kirby. 

1898. Smodicum cucujiformc Say. 

1899. Hylotrupcs bajulus Linmeus. 

1900. ligneus Fabricius. 

1901. Phymatodes variabilis Fabricius. 

1902. inf meat us Le Conte. 

1903. varius Fabricius. 

1904. amcenus Say. 

1905. Callidium cintennatum Newman. 

1906. janthinum Le Conte. 

1907. a ere um Newman. 

1908. (Erne rigida Say. 

1909. Gracilia minuta Fabricius. 

1910. Chi on c Indus Drury. 

1911* Eburitt quatirigeminaia Say. 


1866. 

1867. 

1868. 

1869. 

1870. 

1871. 

1872. 

1873. 

1874. 

1875. 

1S76. 

1877. 

1878. 

1879. 

1880. 
1881. 
18S2. 
1883 
1884. 
18S5. 
1886. 

1887. 

1888. 
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1912. Romaleam /tfomurittm Drury. 

1913. ru fid urn Haldeman. 
191k Ehphidion muvronatum FabrieiuK 


1915. 

incerfum Newman. 

1916. 

rilloxum Fabriciiw. 

1917. 

pa mil am Newman. 

1918. 

subpabesmis Le Conte. 

1919. 

unicolor Randall. 

1920. 

ciueraxceux Le Conte. 


1921. Tyhnutus bimaculatas Haldeman. 

1922. Ifiierachthes qaadrimaculatas New- 

nian. 

1923. ebenas Newman. 

1924. Ourius dm tat an Newman. 

1925. Phyion pallidum Say. 

1926. Ohnmn ruhnrn Newman. 

1927. Calllmoxys sangiiinicollis Olivier. 

1928. Mvlorchus himncnhttus Say. 

1929. Rhopalophoriut Jongipes Say. 

1930. Trogidion coqims Lin mens. 

1931. var. fideipenne Say. 

1932. Purpuricenus humeral is Fabrieius. 

1933. var. cunllttria Halde¬ 

man. 

1934. Batyle svturalis Say. 

1935. Slenosphetius notatus Olivier. 

1936. (*(fUctie pictus Drury. 

1937. robinicc Forster. 

1938. Calloides nobihs Say. 

1939. Arhopalus fulminant Fabrieius. 

1940. V lytu x mart/mieoUix Laporte. 

1941. Xylotrechns colonus Fabrieius. 

1942. sagittate Germar. 

1943. quadrimaculutux Halde¬ 

man. 

1944. Neoclylus seutellam Olivier. 

1945. luscus Fabrieius. 

1946. atprtm Say. 

1947. erythrocephahui Fabrieius. 

1948. longipes Kirby. 

1949. Ctytanthus ruricola Olivier. 

1950. albofasciatm Laporte. 

1951. Mlcrodytus gazeUula Haldeman, 
1952- Oyrtopkorus verrucosus Olivier. 

1953. PUlomorpha gemxnola Haldeman. 

1954. JBurferoes picipes Fabrieius. 

1955. pirn Olivier. 

1956. At&mkb corrfusa Say. 

1957. IMstenia undata Olivier. 

,1956. jpemocerus pdlMatus Forster. 

1950v RfotydaSb meBftua gay- 
1900. Mw&dop* ctmdms gay. 


1961. Rlmgium fineatum Olivier. 

1962. ('eat rode ru decola rata Harris 

19(515. pida TlaUlexuun. 

1964. Toxotux hirittatas Say. 

1965. Acmnvpx dixeoidea Haldeman. 

1966. directa Newman, 

1967. (lunvotes n/aa ipemi is Say 

15 >68. Strangalia Jfamelica Newman. 

1969. accumbiata Olivier. 

1970. luteieorn is Fabrieius. 

1971 . bieuior Swederms. 

1972. Typoctrus zebra fax Fabrieius. 

1973. lunutus Fabrieius. 

1974. whitman Olivier. 

1975. luguhm Say. 

1976. snmitu* Newman. 

1977. Ltpturn emurginata Fabrieius. 

1978. xubhamata Randall. 

1979. liueola Kay. 

1980. ha'matitex Newman. 

1981. suhargetitafa Kirby. 

1982. nitens Forster. 

1983. cordiferu Olivier. 

1984. ruhricu Jay. 

1985. circumdatu Olivier. 

1986. vugam Olivier. 

1987. proximo Say. 

1988. vittata Germar. 

1989. pubera Say, 

1990. m niabilis Newman. 

1991. Ewrypteru lateralis Olivier. 

1992. Cyrtinvs pygmmts Haldeman. 

1993. Psmucerm supemotatus Say. 

1994. Mmohamrnus initiator Fabrieius. 

1995. eonfusor Kirby. 

1996. mdellutux Say. 

1997. Dorcaschemu tmldii Uhler. 

1998. altermtum Say. 

1999. nigrum Say. 

2000. Hetcemis cinerea Olivier. 

2001. Cacoplia pullata Haldeman. 

2002. Goes tigrina De Geer. 

2003. pulchra Haldeman. 

2004. debilis Le Conte. 

2005. tessellata Haldeman. 

2006. pulverulenta Haldeman. 

2007. ocuktta Le Conte. 

2008. Plectrodera scalator Fabrieius. 

2009. Acanthoderes quadrigibhus Say, 

2010. decipiens Haldeman. 

2011. morrisii Uhler. 

2012. Leptosiylus aculiferus Say. 
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2013. Lcptostylus parvus Le Conte. 

2014. bntstus Le Conte. 

2015. comm hi us Hal deman. 

2016. collaris Haldeman. 

2017. macula Say. 

201S. Liopus rartegutu# Haldeman. 

2010. crussidu# Le Conte. 

2020. fumcvlarm Harris. 

2021. alpha Say. 

2022. var. cine mm Le Conte. 

2023. pa net at ns Le Conte. 

2024. Dectes spinas us Say. 

2025. Lepturges symmetrica# Haldeman 

2026. quercus Fitch. 

2027. signaius Le Conte. 

2028. facet us Say. 

2029 Hypcrplatys uspersu# Say. 

2030 Crogeaplus fasaatu De Geer 

2031. ('Wat ograplus pusdla Kirby. 

2032. Acanthocmus obsaletus Olivier. 

2033. nodosas Fabric-ills. 

2034. Pogonocherus mi Mu# Haldeman. 
2035 Ecyrus dasycerus Say. 

2036. Eupogonius fomentosus Haldeman. 

2037. restitus Say. 

2038. pubescens Le Conte. 

2039. subarmatus Le Conte. 

2040. Oncideres eingulata Say. 

2041. Atavut crypt a Say. 

2042. Hippopsis lemniscata Fabricius. 

2043. Super da obliqaa Say. 

2044. Candida, Fabricius. 

2045. discoidea Fabricius. 

2046. lateral is Fabricius. 

2047. tridentata Olivier. 

2048. restita Say. 

2049. puncticollis Say. 

2050. Obcrea bimaculata Olivier. 

2051. iripunctata Swederus. 

2052. flacipes Haldeman. 

2053. ocellata Haldeman. 

2054. graedis Fabricius. 

2055. ruftcollis Fabricius. 

2056. Tetrops monostigma Haldeman. 

2057. jucunda Le Conte. 

2058. Tetraopes tetraophthnlmus Forster. 

2059. canteriator Drapiez. 

2060. 5-maculatus Haldeman. 

2061. AmpMonycha flammata Newman. 

2062. Dysphaga tenuipes Haldeman. 

2063. Isevis Le Conte. 


CHRYSOMELID.E. 

2064. Domna cincticomh Newman. 

2065. pulmatu Olivier. 

2066. hypolcuca Lacordaire. 

2067. piscutric Lacordaire. 

2068. subtil)# Kunze. 

2069. port#sicolhs Lacordaire. 

2070. tcqualis Say. 

2071. tuberculata Lacordaire. 

2072. distinda Le Conte 

2073. pusilla Sav. 

2074. metfdhca Ahrens. 

2075. flaripc# Kirby 
2076 livemonui ntgriconus Kirby. 

2077. Orsodacna atm Ahrens. 

207S. y.cugophura puherula Crotch. 

2079 Si/iidtt ferrughteii Germar. 

2080 Lana brnmncoJli# Lacordaire. 

2081. suyi Crotch. 

20S2. fJ-punctutn Olivier. 

2083. var. ephippinta Lacordaire. 

2084. 3-lbuatn Olivier. 

2085. Crioceris asparagi Linnfeus. 

2086. 12-punctata Linmeus. 

2087. Anomcca laticlana Forster. 

2088. Oiscinopteiu dominicana Fabricius. 

2089. Bahia 4-guttata Olivier. 

2090. Saadnis omogera Lacordaire. 

2091. Chlamys plicaia Fabricius. 

2092. var. assimili# Klug. 

2093. Exema gibber Olivier. 

2094. conspersa Mannerheim. 

2095. Bassarcus congest us Fabricius. 

2096. formosus Melsheimer, 

2097. var. sulplmripeums Mels- 

heimer. 

2098. detritus Olivier. 

2099. mammifer Newman. 

2100. var. luteipennis Mels- 

heimer. 

2101. Uturatus Fabricius. 

2102. var. latmtUs Germar. 

2103. Oryptoccphalus quadrimaeulatus&tiy. 

2104. binominis Newman. 

2105. quadruples Newman. 

2106. guttulutus Olivier. 

2107. leucomelas Suffrian. 

2108. renuslus Fabricius. 

2109. var. ornalus Fabri- 

cius. 
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Crypioccphahts \ar. hnmtitm Meln- 
h oil nor. 

var. simpler Halde- 
nian. 

insert us Haldeman. 
calkins Suffrian. 
albicans Hal deman. 
gibbi colli s H a l d e- 
man. 

trivittatus Olivier. 
mutabilis Melshei- 
mer. 

var. dispersns Hal- 
denmn. 

Itadius Suffrian. 
Bchreibcml Suffrian. 
striatuhis Le Conte. 
Grilmrius equestris Olivier. 
Pnchybrachys 1 olhrnus Say. 

trinotatm Melshei- 
mer. 

intricutus Suffrian. 
tridens Melsheimer. 
carbonavius Le 
Conte. 

lurid us Fabricius. 
atomarius Melshei¬ 
mer. 

infanstm Haldeman. 
hejxiticus Melsh e i- 
mer. 

mbfamatxiH Halde¬ 
man. 

. dilatatus Suffrain. 

. Monachus (tier Haldeman. 

mponatns Fabricius. 

, Diachm auratus Fabricius. 

, . fern Haldeman. 

caiarius Suffrian. 

: v paUidicomis Suffrian. 

Trimhm atomm Suffrian. 
i. ■ vacuus Le Conte. 

< ffidki tilicida Wklsh. 


; Id-noma, Say. 

i > *’ 1 1 k , Melsheimer. 

1 \ Say. 

" * 

; ’ beattette fefcy; . 1 

IMsMmer. ■■ 

SlfmiMi m \ ; : 


2151. (fraphops curtipenms Melsheiinor. 

2152. Typophorus viruUcyaneus Crotch. 

2158. can elf as Fabricius. 

2154. var. ti-notata Say. 

2155. var. 4-noiata Say. 

215(5. var. aterrima Olivier. 

2157. var. thoracica Mels 1 tu¬ 

rner. 

2158. Metachroma quvrcatum Fabricius. 

2159. pallidum Say. 

2160. late rale Crotch. 

2161. livvicolle Crotch. 

2162. Chrysochus auratus Fabricius. 

2163. Tymves tricolor Fabricius. 

2164. Colaspis hrunnea Fabricius. 

2165. favosa Say. 

2166. Rhabdoptenis jdcipcs Olivier. 

2167. Nodonota puncticollis Say. 

2168. tnstis Olivier. 

2169. Prnsocnris rnripes Le Conte. 

2170. Lahidomera cli ricollis Kiri>y 

2171. Leptim’arsu decemlineata Say. 

2172. jnncta Germar 

2173. Zygogmmwa suturalis Fabricius. 

2174. Calligrapha similis Rogers. 

2175. elegam Olivier. 

2176. scalaris Le Conte. 

2177. philadelphica Linnaeus. 

2178. var. spirece Say. 

2179. bigsbyuna Kirby. 

2180. Plugiodera viridis Melsheimer. 

2181. wrvginom Suffrian. 

2182. Ga&troidea, cyanm Melsheimer. 

2183. Lina lapponica Linnaeus. 

2184. script a Fabricius. 

2185. Monocesta coryfi Say. 

2186. Trirhahda tomnitosa Linnaeus. 

2187. eiryula Le Con to. 

2188. Gakrucella ammcnmt Fabricius 

2189. ti-vittata Le Conte. 

2190. rufosanguniea Say, 

2191. Integra Le Conte. 

2192. notulata Fabricius. 

2193. notata Fabricius. 

2194. nymphwir Linnams. 

2195. tuberevlata Say. 

2196. decora Say. 

2197. xanthomebena Schrank, 

2198. Didbrotica 18-punctida Fabricius. 

,2199. ‘ atnpmnh Say. 

; ,2200.,, -, * viftato Fabricius. 
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2201. Phyllobrotica discoidea Fabricius. 

2202. limbcita Fabricius. 

2203. Luperode s* cyanellus Le Conte. 

2204. mrracu Say. 

2205. Phyllechthrus domdix Olivier. 

2200. gentilis Le Conte. 

2207. Grotumct tnfurrata Forster 

2208. Blephanda rhois Forster. 

2209. Pachyonychus paradoxus 

nier. 

2210. Hypolampsis pilosa Illiger. 

2211. (Edionychis gihbitams Say. 

2212. thomcica Fabricius. 

2213. viaus Illiger. 

2214. fimhriatu Forster 

2215. pefaurista Fabricius. 

2216. mat iota Fabricius. 

2217. imhgoptera Le Conte. 

2218. hmhahs Melsheimer. 

2219. 6-maculata Illiger 

2220. qaercata Fabricius. 

2221. Disonyclia pennsylvanica Illiger. 

2222. 5-vittata Say. 

2223. cremcollis Say. 

2224. carolinianu Fabricius. 

2225. glabraia Fabricius. 

2226. abbreviata Melsheimer. 

2227. xanthomelxm Dalinan. 

2228. collntu Fabricius. 

2229. Sphnroderma opium Le Conte. 

2230. Halttca chalybcn Illiger. 

2231. ignita Illiger. 

2232. amcenn Horn. 

2233. fastotenai Melsheimer. 

2234. marevayans Horn. 

2235. mfa Haldeman. 

2236. Ladica iris Olivier. 

2237. tibialis Olivier. 

2238. Diphanlaca bkoloratn Horn. 

2239. Orthaltira copalina Fabricius. 

2240. Crepidodera rujipes Linnajus. 

2241. hchi ik j s Linnaeus. 

2242. atrivcntris Melsheimer. 

2243. EpUri.c cucumeris Harris. 

2244. fuscula Crotch. 

2245. parvula Fabricius. 

2246. Luperaltica fuscula Le Conte. 

2247. Mantura floridanct Crotch. 

2248. Chsetocnema subcylindrica Le Conte. 

2249. protensa he Conte. 

2250. denticulate Illiger. 

225L parcepunctata Crotch. 


2252. Chsetocnema puhemia Melsheimer. 

2253. crenidata Crotch. 

2254 confiuis Crotch. 

2255. m muta Melsheimer. 

2256. Systena hudwuias Forster 
frontalis Fabricius. 
elongata Fabricius. 
txmata Say. 
marginalis Illiger. 

2261. Glyptina spuria Le Conte. 

2262. hrvnngn Horn 

2263. Aphthona imolita Melsheimer. 

2264. Phyllotrela sinuata Stephens. 

2265. vittata Fabricius. 

2266. bipustulata Fabricius. 

2267. picta Say. 

2268. Longitursus mdamir us Melsheimer. 

2269. test arcus Melsheimer. 

2270. subrufns Le Conte 

2271. tavbatus Horn. 

2272. pygnucus Horn. 

2273. Dibohu borealis Chevrolat. 

2274. Fsylliodes convex ior Le Conte. 

2275. Microrhopala vittata Fabricius. 

2276. xerene Newman. 

2277. excavata Olivier. 

2278. cyanea Say. 

2279. porcata Melsheimer, 

2280. melsheimeri Crotch. 

2281. Odontota scapidaris Olivier. 

2282. bicolor Olivier. 

2283. horni Smith. 

2284. dorsalis Tliunberg. 

2285. rubra Weber. 

2286. nervosa Panzer. 

2287. Chamtrna ana due Newman. 

2288. Get atom a plica to la Olivier. 

2289. Stenispa mdaflim Fabricius. 

2290. Cassida mgriprs Olivier. 

2291. bint fata Say. 

2292. Cojitocyda davata Fabricius. 

2293. sign if era Herbst. 

2294. purpurata Boheman. 

2295. hi color Fabricius. 

2296. Chelymorpha argus Lichtenstein. 

BRUCH ID AC. 

2297. Spermophagus robinix Schonherr. 

2298. Bruchus pisormn Linnaeus. 

2299. mimus Say. 

2300. chinensis Linnaeus. 

2301. 4~maculaiii8 Fabricius. 


2257. 

2258. 

2259. 
Melshei- 2260. 
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Bruchus discoidrns Say. 

landncratus Horn. 
mteutalus Horn. 
nigrinus Horn. 
alboxcutelhdus Horn. 
perforation Horn. 
distinguendtin Horn. 
frater mins Horn. 
obsoletus Say. 
obtectus Say. 

Mbisci Olivier. 
longistylus Horn. 
musculus Say. 
eriguns Horn. 
senmudum Horn. 
macrtjcerns Horn. 

Zabrotes obliteratus Horn. 
mbnitens Horn. 

TENEBBIONID.E. 

. Epitragus arundinis Le Conte. 

. j Phellopm obcordafa Kirby. 

. Blaps similis Latreille. 

. Polypleurus geminatu * Solier. 

. Alobaies pennsylvanica De Geer. 

. Merimis Items Olivier. 

. llaplandrus frmorafns Fabric*!us. 
ater Le Conte. 

. Scot abates calcaratm Fabricius. 

. Xylopinm nifipes Say. 

L saperdioidex Olivier. 

tmescens Conte. 

I. Tenetnio obscnms Fabricius. 
t. moliior Linmrus. 

*. cmtanens Knoch. 

k tenebrioides Beauvois. 

i. Opairinus notus Say. 
r. Blapstinw mcestus Melsheimer. 
t irtierruptus Say. 

- i ' ‘, meballicits Fabricins. 

Tnbobkm ferrugineum Fabricius. 
L * .' cottftmm Duval. 

% Holgant. 

S. Conte. 

•y - *'*( 

M J S ^ i L L irt l* Ti-.lv rmf i n i J n .. 






Paratenetusimnctatnx Solier. 

fuscus Le Conte. 
gibhipmnis MotHchulsky. 
Prtdtvm fusadns Le Conte. 

Diaper is hgdni Fabricius. 
Anhenoplita bicorms Olivier. 

viridipemw Fabricins. 
Platydema excam turn Say, 

erythroeerum Laporte. 
ruficolle Laporte. 
t'uficome Sturm. 

Jiavipcs Fabricius. 
elliptiemn Fabricius. 
micans Horn. 
crenatum Le Conte. 
pidlabnm Melsheimer. 
subcostatuvi Laporte. 
Phylethus bifasdatm Say. 

Pal or ns ratzcbwgi Wiesmann. 

suhdeprmin ,* Wollaston. 
Hypophlceus parallelus Melsheimer. 
cams Le Conte. 
thorueicns Melsh* imcr. 
pdigev Le Conte. 
Pentaphyllm pallidas Le Conte. 
Boletotherus bifareas Fabricius. 
Bohiophagus cortieola Say. 

Helops micans Fabricius. 

americanm Beauvois. 
venuxtus Say. 
tireus Germar. 

Meracantha contractu Beauvois. 
Slrongylium tenuieolle Say. 

terminatum Say. 

CISTELIDJC. 

L AUecuZa punrtulata Melsheimer. 
atm Say. 

l. Ilymenorus nigei' Melsheimer. 

I. pUosus Melsheimer. 

). obscurus Say. 

.. communis Le Conte. 

5, rvfipes Le Conte. 

1. Oistela brevis Say, 

L marginata Ziegler. 

>. Isormra vctlida Schwarz. 

3. sericea Say. 

r. guadristriata Couper. 

ft. Myceloch&res haldemani Le Conte, 
s). fratema Say. 

0. bmotata Say. 

L foveaia Le Conte, 
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2402. Chromatin amama Say. 

2403. Capnodiroa fuliginow Melsheimer. 

2404. Androchirns fit tapes Melsheimer. 

2405. femoral** Olivier. 

LAGRIID.E. 

2406. Arthromacra in tea Say. 

2407. Statira resplendent, Melsheimer. 

2408. gugatinu Melsheimer 

MOXOMMID.E, 

2409. Hyporhngus pvuctidatus Thomson. 

MELAXDR YID.E. 

24X0. Tetratoma truncorum Le Conte 

2411. trssellaia Melsheimer. 

2412. Pismus humerolis Kirby. 

2413. Pentlie obliqnata Fabricius. 

2414. pimelia Fabricius. 

2415. Synchro** punctata New man. 

2416. Eustrophus bicolor Fabricius. 

2417. repandits Horn. 

2418. tomentosus Say. 

2419. Holostrophus bifasciatus Say. 

2420. Orchesia eastanea Melsheimer. 

2421. gracilis Melsheimer. 

2422. Hallomenus scapular *s Melsheimer. 

2423. debilis Le Conte. 

2424. Microscapha clavicornts Le Conte. 

2425. Melamlrya striata Say. 

2426. Cavebara longula Le Conte. 

2427. Spilotus 4-pustulo$im Melsheimer. 
2428 Enrhodes sericeti Haldeman. 

2429. Mystaxia simulator New man. 

2430. Hypulus lituratus Le Conte. 

2431. ^ concolor Le Conte. 

2432. raudoueri Militant. 

2433. Symphora finvicolUs Haldeman. 

2434. rugom Haldeman. 

2435. Aniso.rya ghmcula Le Conte. 

2436. Scraptia scricea Melsheimer. 

2437. Alhpmda lutea Haldeman. 

2438. Canrfa play lata Melsheimer. 

2439. pusilla Haldeman. 

2440. paUipes Melsheimer. 

2441. Nothus varians Le Conte. 

2442. Myclents scaber Haldeman. 

PYTHID.E 

2443. Boros unicolor Say. 

£444, Pyiho americanus Kirby. 


2445. Salpmgm rirescens Le Conte. 

2446. RJunosimus viriduxncus Eandall 

(EDEALER ID. E. 

2447. Microtonus sedeans Le Conte 

2448. Xacerdes m elan am Linnanis. 

2449. Oxacis thoracica Fabricius. 

2450. heniata Le Conte. 

2451. Probosm pleural is Le Conte. 

2452. Asclera rufieollis Say. 

2453. puncUcolhs Say. 

M ORDELLIDxE. 

2454. Pentaria trifasciatn Melsheimer. 

2455. Anaspis flacipenim Haldeman. 

2456. mfa Say. 

2457 Tomoxict VmeeUa Le Conte. 

2458. inclusa Le Conte. 

2459. Mordella melicna Germar. 

2460. scutdlaris Fabricius. 

2461. irroratu Le Conte. 

2462. S-punctata Fabricius. 

2463. marginata Melsheimer. 

2464. lunnlata Helmuth. 

2465. var. obliqua Le Conte. 

2466. nerval Say. 

2467. oculata Say. 

2468. triloba Say. 

2469. undulata Melsheimer. 

2470. fascifcra Le Conte. 

2471. diseoidea Melsheimer. 

2472. Mordcllistena bicinotella Le Conte. 

2473. arida Le Conte. 

2474. lutea Melsheimer. 

2475. trifascinta Say. 

2476. lepidvla Le Conte. 

2477. limbalis Melsheimer. 

2478. biplagiuta Helmuth. 

2479. vapidct Le Conte. 

2480. dccordla Le Conte. 

2481. fulvicoUis Melshei¬ 

mer. 

2482. vrnatn Melsheimer. * 

2483. militaris Le Conte. 

2484. scapular is Say. 

2485. comata Le Conte. 

2486. var. cervi cal i s Le 

Conte. 

2487. var. pictoomis Le 

Conte. 

2488. arnica Le Conte. 
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2489. MordcUistcna aspcrsa Melsheimer. 

2490. piciluhris Holmuth. 

2491. tnjimu Lo Conte. 

2492. andrav Le Conte. 


2493. 

2494. 

2495. 
2490. 

2497. 

2498. 

2499. 

2500. 

2501. 

2502. 

2503. 


2504. 

2505. 

2506. 

2507. 

2508. 

2509. 

2510. 

2511. 

2512. 

2513. 

2514. 

2515. 

2516. 


gram mica Le Conte. 
ancilla Lo Conte. 
varum* Le Conte. 
nstulafa Le Conte. 
semiusta Le Conte. 
input'tens Le Conte. 
nigricans Melsheimer, 
rujiceps Le Conte. 
pustulata Melsheimer. 
cotuveta Le Conte. 
fmcipennis Melshei¬ 
mer. 

morula Le Conte. 
ambusta Le Conte, 
unicolor Le Conte. 
marginalia Say. 
pubescens Fabricius. 
var. leporina Le Conte, 
var. hebraiat LeConte. 
bihamata Melsheimer. 
liturata Melsheimer. 
fnscata Melsheimer. 
mtureUa Helmuth. 
attenuata Say. 
discolor Melsheimer. 


ANTHICIDJS. 


2517. Stereopalpus mclhji LafertS. 

2518. Corphyra terminal is Say. 

2519. lafdata Say. 

2520. Inpubri* Say. 

2521. collaris Say. 

,2522. Xylopkilus melsheimeri Le Conte. 
, >2523., bavtiis Le Conte. 

, ! 2524. nebulosus Lo Conte. 

f 2525. fasciatus Melsheimer. 

2526. subfasdatus Le Conte. 

2527. ; notatus Le Conte, 




piceus Le Conte. 

;, bfunnipemu Le Conte. 
, T ^_ r . ( . ; u&presBwp Le Conte. 

oof$m L© Conte. * 

* 'i I'' Jfabricias. 

I cmchma Bents^. 

‘ IL1 ‘ * *► Baferfeius. 





2538. Anthicns stimuli Laferte. 

2539. mymecoules Hamilton. 

2540. ductus Say. 

2541. Ji ora Fix Limiiuus. 

2542. vidnus Laferte. 

2543. confuMiH Le Conte. 

2544. scabriceps Le Conte. 

2545. cervmus Laferte. 

2546. latebrans Le Conte. 

2547. spretus Le Conte. 

2548. pubesccns Le Conte. 

2549. fulvipes Laferte. 

2550. haldemani Le Conte. 

PYROCIIROIJFE. 

2551. Ischalm costata Le Conte. 

2552. Pyrochroa J1 abet lata Fabricius. 

2553. femoral is Le Conte. 

2554. j Oendroides canadensis Latreille. 

MJBL01DM 

2555. Meloe angnsticoUis Say. 

2556. americanws Leach. 

2557. morons Le Conte. 

2558. Tricrania mnguinipennis Say. 

2559. Nemognatha nemorensis Hentz. 

2560. eribrariu, Le Conte. 

2561. Zonitis bilineata Say. 

2562. Ilorn 'ut mhuitipemris Riley. 

2563. Macrobasis vnicolor Kirby. 

2564. Epicauta penmylvanica De Geer. 

2565. cinerea Forster. 

2566. mttata FabrieiiiH. 

2567. lenmiscata Fabricius. 

2568. strigosa Schonherr. 

2569. tdchruH PallaH. 

2570. Pyrota gennari Haldeman. 

2571. Hmhalh Le Conte. 

2572. Pomphopwa sene a Say. 

RHIPIPBORIDM. 

Pelecoloma fiavipes Melsheimer. 
RhtpipfwruB pectimtns Fabricius. 
cruentus Germar. 
Umbatus Fabricius. 
Myodites fasdatus Say. 

var. atylopides Newman. 

STYLOPIDM 

0579* Xmas peehU Kirby. 


2573. 

2574. 

2575. 

2576. 

2577. 

2578. 
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RHIXOHAC BRIDGE. 2621. Aphm prttruele Smith. 


2580. 

Rhinomacer pilosus Le Conte. 

2622. 

2623. 

walshii Smith 
perfoncnlle Fall. 

2581. 

elongatus Le Conte. 

2624. 

novellum Fall. 


RHYKCHITIDJE. 

2625. 

2626. 

turbulentum Smith. 
griscum Smith. 

2582. 

Auletes cassandrtv Le Conte. 

2627. 

porcatum Boheman. 

2583. 

Eugnamptus angustatus Herbst. 

2628. 

rostrum Say. 

2584. 

collaris Fabricius. 

2629. 

nigrum Herbst. 

2585. 

Rhynchites hirtus Fabricius. 

2630. 

segnipes Say. 

2586. 

(mem Boheman 

2631. 

rentricosnm Le Conte. 

2587. 

te rains Say. 

2632. 

decoloratmn Fall. 

2588. 

Pterocolus oratus Fabricius. 

2633. 

emaciipes Fall. 


A TTELABIDJE. 

2634. 

2635. 

cannatum Smith. 
parnllelum Smith. 

2589. 

Attelahus analis llliger. 

2636. 

2637. 

puntanum Fall. 
herculanum Smith. 

2590. 

nigripes Le Conte. 

2638. 

Podapion gttllicola Riley. 

2591. 

bipastulatns Fabricius. 

2639. 

Phytonomus eomptus Say. 


OTIORHYNCHID.E. 

2640. 

punctatus Schonherr. 

2592. 

Epicserus imbricatm Say. 

2641. 

2642, 

Listronotus tnberosus Le Conte. 

callosus Le Conte. 

2593. 

Hormorits undulatus Chler. 

2643. 

insequalipen ms Bobe- 

2594. 

Pamcopus erinaceus Say. 


man. 

2595. 

Phyxelis rigidus Say. 

2644. 

raudatus Say. 

2596. 

Otiorhyndhus ovatm Linntvus, 

2645. 

appmdkulatus Boh e - 

2597. 

snlcatns Fabricius. 


man. 

Jtm. 

Cercopeus chrysorhwus Say. 

2646. 

sulcirostris Le Conte. 

Tanymecus confertus Gyllenhal. 

2647 

latiusculus Boheman. 

2600. Pandeletejus hilar is Herbst. 

2648. 

Macrops so/ufus Boheman. 

2601. 

Brachystylus acuius Say. 

2649. 

sjjanms Say. 

2602. 

A ram igus fallen Horn. 

2650. 

porcellus Say. 

2603. 

Aphrasfus tscniatus Gyllenhal. 

2651. 

Pissodes strobi Peck. 


CVRCULIONID.E. 

2652. 

Pachylobim picivorus Germar. 

2604. Sitonea flavescens. Marsham. 

2653. 

2654. 

Hylobius pales Herbst. 

Eudocimus mannerheimii Boheman 

2605. 

hispidnius Gennar. 

2655, 

Liras ttrmmalis Le Conte. 

2606. 

It by cents novehorncensis Forster. 

2656. 

rectus Le Conte. 

2607. 

Apian imped'd um Fall. 

2657. 

vowavus Say. 

2608. 

impunctistrhtvm ’Smith. 

2658. 

mvseulus Say. 

2609. 

coracetlum Fall, 

2659. 

scrobicollis Boheman. 

2610. 

atrijm Smith, 

2660. 

sylvius Boheman. 

2611. 

finitimum Fall. 

2661. 

juelichi Casey- 

2612. 

melanarium Gerstiicker. 

2662. 

Dorytomus fvremeoUis Le Conte. 

2613. 

robu&tum Smith, 

2663. 

Pachyphanes amcenus Say. 

2614. 

minutum Smith. 

2664. Smicronyx squalidus Casey. 

2615. 

pennsylmnicum Boheman. 

2665. 

tesselatus Dietz. 

2616. 

perminutum Smith. 

2666. 

languidulus Dietz, 

2617- 

redvmm Fall. 

2667. 

atratus Dietz. 

261S. 

coxafo Fall. 

2668. 

cmgestm Casey. 

2619; 

: Smith. 

2669. 

milptiedlis Casey, *: 

2620; 

mefemn* Smith. 

2670. 

apionides Casey. , ' 


JProc, M. • vol. xxv—02-3 
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2671. Smicronyr ncbulosns Dietz. 

2672. maculatns Dietz. 

2673. cornieulatus Fabrieius. 

2674. la n uginosus Dietz. 

2675. sjturms Casey. 

2676. Promecotarxus gibbiroxtrix Casey. 

2677. Phyllotrox ferrugineus Le Conte. 

2678 Jlracliybamns elect ns Gerrnar. 

2679 On y chillis nigrirostris Bo he man. 

2680. Endalus Umatulus Gyllenhal. 

2681. cribricolHs Le Conte. 

2682. oralis Le Conte. 

2683. Tanysphyrns lemruv Fabrieius. 

2684. Anchodeinns august us Le Conte. 

2685. Lissorhoptus simpler Say. 

2686. apiculatus Gyllenhal. 

2687. Rugous 1 mam mill at ns Say. 

2688. magixter Le Conte. 

2689. transversus Le Conte. 

2690. bifubmsus Le Conte. 

2691. Otidocephalus myrme.c Herbst. 

2692. chemdatii Horn. 

2693. licricollls Horn. 

2694. stroblcollis Boheman. 


2695. Magdalix perforata Horn. 

2696. olyra Herbst. 

2697. hispokhs -Le Conte. 

2698. jxindura Say. 

2699. pallida Say. 

2700. Tachypterm quadrigibbus Say. 

2701. Anthonomm mbidux Le Conte. 


2702. 

2703. 

2704. 

2705. 

2706. 

2707. 

2708. 

2709. 

2710. 

2711. 

2712. 
2718. 

2714. 

2715. 
271& 

2717. 

2718. 

2719. 
2m 
*72L 


giUaris Le Conte. 
virgo Dietz. 
sycophanta Walsh. 
mt a ralix Le Conte. 
corvulti8 Le Conte. 
subguttaius Dietz. 
signatus Say. 
conximUis Dietz. 
muse ulus Say. 
sulcifrons Le Conte. 
mterstitialix Dietz. 
nigrtnus Boheman. 
smieUatus Gyllenhal. 
Jtmiperimis Sanborn. 
orchestoides Dietz. 
diyunctus Le Conte. 
mthfu'datus Le Conte. 
rofntrtidus Le Conte. 
nudeculu* Casey. 
ungnlaris Le Conte. 


2722 Anthonomus nubilux Lo Conte. 

2723 elongatm Le Conte. 

2724 Pxemhmthoiiomus cratngi Walsh. 

2725. incipient* Dietz 

2726. scricsdnxus Di“t/ 

2727. long ulus Diet/ 

2728. rnfulus Du tz. 

2729. Xanthus pygnuvus Dietz. 

2730. I dip utan us Dietz. 

2731. Elleschus epkippiatvs Say. 

2732. Acalyptus carpini Ilerbst. 

2733. Or chest ex xalicis Limueus. 

2734. uiger Horn. 

2735. pallidicorms Say. 

2736. hetuhti Horn. 

2737. Prionomerus calccatus Say. 

27:38. Piazorhinus scutellaris Say. 

2739. ' pictux Le Conte. 

2740. Thysauocnemix hdrains Le Conte. 

2741. fra j- ini Le Conte. 

2742. Plocetcs ulnn Le Conte. 

2743. Gymnetron teter Fabrieius. 

2744. Warns hispid ulus Le Conte. 

2745. Licmosaccus plagiatus Fabricius. 

2746. Conotrachelusju gland is Le Conte. 

2747. albicinctus Le Conte. 

2748. nenuphar Herbst. 

2749. seniculus Le Conte. 

2750. a fin is Boheman. 

2751. elegans Say. 

2752. cratxgi Walsh. 

2753. naso Le Conte. 

2754. pnsticatus Boheman. 

2755. genii natus Le Conte. 

2756. cribricollis Say. 

2757. tubcrosus Le Conte. 

2758. anaglypticas Sav. 

27.59, jiss unguis Le Conte. 

2760. erinucem Le Conte. 

2761. * hispldus Ire Conte. 

2762. Rhymmatus UneaticolHs Say. 

2763. eequalis Horn. 

2764. Chcd coder mus collam Horn. 

2765. Microhyus setiger Le Conte- 

2766. Acamptus rigidns Le Conte. 

2767. Acalles car hiatus Le Conte. 

2768. sordidus Le Conte. 

2769. da vat us Say, 

2770. pectoralis Le Conte. 

2771. cramtlus Le Conte. 

2772. Tyloderma foreolatnm Say. 


^ 1 Two nndetercntaed species. 
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2773 

277*1 

2775 

2776 

2777. 

2778. 

2779. 

2780. 

2781. 

2782 

2783 

2784 

2785. 

2786. 

2787. 

2788. 

2789. 

2790. 
2791 

2792. 

2793. 

2794. 

2795. 

2796. 

2797. 

2798. 

2799. 
2S00. 
2801. 
2802. 

2803. 

2804. 

2805. 

2806. 

2807. 

2808. 

2809. 

2810. 

2811. 

2812. 

2818. 

2814. 

2815. 

2816. 

2817. 

2818. 
2819. 


Ttdoderma fragarm Riley 
n ren • Say. 

Phyrdenns undatus Le Conte 
t Vyptorhynchus paroeh as Herbst. 

•hi sty nett ns Say. 
ftinnitus Le Conte. 
uhh ntus Herbst. 
falla r Le Conte. 
m ninthsl in us Le 
Conte. 

tristris Le Conte. 
ftmitux Say. 
Piazunts oc Hiatus Say. 

Ojptimm bniotatu s* Le Conte 
nan it lun Le Conte. 

Jongulns Le Conte. 
yuercas Say. 
tinnatns Le Conte. 

Acoptus sutlimits Le Conte. 
Tnchygmius lerontei G\ ilenhal. 

tardtpes 1a* Conte. 
Mouoaychus ndpecnlus Fabrieius. 
Craponius hurquaHs Say 
Acanthoscelis rurtu* Say. 

acephalus Say. 
tachggonoides Dietz. 
Auleutes nebulosus Le Conte. 

asper Le Conte. 
Pclenusomas crt status Dietz. 

Aral I odes rentricosus Le Conte. 
Ceuiorhynrh us rapie Gy Ilenhal. 

sulnpemun LeConte. 
pwtio Le Conte. 
utnndiis Dietz 
tmthntwiHoitles Dietz. 
sqm unit ns Le Conte. 
skidus Dietz. 
erythmpus Dietz. 
septentrional i* Gyl- 
lenhal. 

pu/jerultis Le Conte. 
zhnmcrmanni Gyl- 
lenhal. 

Coelogastei' zimmermainii Gy Ilenhal 
Pertgaster crctura Herbst. 

Pelenomus sidekottis Fabricius. 
Rhinoncus perkarpius Linnaeus. 

pyn'hopits Le Conte. 
longulm Le Conte. 

Barts uiMUcata Le Conte. 
tumescens Le Conte. 
mbmikeot Le Conte. 


2822 Bans dohtsu Casey. 

2X23. eoufiun Le Conte. 

2824. disciptda Casey. 

2825. Phxiohanx T-stgnaut Boheman 

2S26. disjunct a Casey. 

2827. O/yptobaris rugicollts Le Conte. 
2S2S. Onydiohans pertorosa Le Conte. 

2829. Madarellus nndulidub Say 

2830. Atdobtiris pusdla Le Conte. 

2881. s rolopa r Sav. 

2832. Ampp/uglypter (tier Le Conte 
2883. longipt mi is Casey. 

2834. Dmnuglyptus cremttus Le Conte. 

2835. Pst mlohitn s* peetondis Le Conte. 

2836. uigrhin Say 
2837 Tnchohunx trhmtuta Say. 

2S3S. < \ ntrhinn picniunns Herbst. 

2889. filboteetns Casey. 

2840 pri'xed/ux Gyllenhal. 

2841. (larexepux Casey. 

2842. per sc it us Herbst. 

2843 penicellus Herbst. 

2844 scutelliun-albuiu Say. 

2845. Centrinopus altrmatus Casey. 

2846. Xicentras liuricoUis Boheman. 

2847. Limnobaris bracata Casey. 

2848. timbifer Casey. 

2849. grisea Le Conte. 

2850. confusa Boheman. 

2851. confinis Le Conte. 

2852. concurrens Casey. 

2853. calm Le Conte. 

2854. Oligolorlms convex us Le Conte. 

2855. Idiostrthns fubulatus Say. 

2856 Sfrthoburis curjmlenta Le Conte. 

2857. orata Le Conte. 

2858. Zaghjptus striatus Le Conte. 

2859. xulcatus Le Conte. 

2860 Qmiorphidhts UvmcolUs Le Conte. 

2861. Barin us crihrkollis Le Conte. 

2862. curtkollh Casey. 

2863. Ba rikpton filiforme Le Conte. 

2864. Ploeam us luspidulus Le Conte. 

2865. Balaninus caryatrypes Boheman. 

2866. quercus Horn. 

2867. nniformis Le Conte. 

2868. nasicus Say. 

2869. rectus Say. 

BBEXT2IIJK& 

2870. Eupsalis muiuta Drury. 
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CALAXDIiriKE. 

2871. Rhodobicnas 18-puncfaUtx Tlliger. 

2872. Sphenaphorvx ochreas Le Conte. 

2878 huvqmiUx Say. 

2874. pertinar Olivier. 

2875. ccirioitwt Olivier. 

.2876. sculptihs Uhler. 

2877. zeie Walsh. 

2878. melanocephnlux Fabri- 

ciuH. 

2879. pluridux Say. 

2880. parvnhtx Gvllenhal. 

2881. yermari Horn. 

2882. Calandru oryzte Linnaeus. 

2883. granaria Linnaeus. 

2884. DryopMhorus corlicalw Say. 

2885. Himatium errans Le Conte. 

2886. conicam Le Conte. 

2887. Co 880 nus imprmifrons Boheman. 

2888. StenomimmpaMdus Boheman. 
Phlceophagus apionides Horn. 

minor Horn. 

2891- WoUa&onia quereicolu. Boheman. 

2892. Amaurorhinus nitem Horn. 

2893. Pentarthrinus pamcollis Casey. 

2894. Hexarthrum ulkei Horn. 

2895. Rhyncolus oregonensis Horn. 

2896. Stenmcelis brevis Boheman. 

SCOLYTIDJC. 

Bcolytus qmdrispinoms Say. 
mtUicus Say. 
mguloms Ratoeburg. 

2900. Ckramesus ioorim Le Conte. 

2901- Phlceotribus timinam Harris. 

frontalis Fabricius. 
Hylemnus fasdatus Le Conte. 

&J04. aadeatus Say. 

2905. opaculus Le Conte. 

2906. (hesmus strigicoUi$ Le Conte. 

2907- Phkmsmts dentate# Say. 

2908. Gsrphoborus bifurcm Zimmermann. 
2909- Dmdroetonus terebrans Olivier. . 

frontalis Zimmer- 
• ; ' mann. 

B&lcuties porcukia Erichson. 

coperncms ^rameiinann 
tenuis Zimmerman n. ' 
pimfex Fitch. 
okiteums Schwarz. 



2916. CryphahtH rigidus I,e Conte. 

2917. Coccotrypes dactyl iperda Fabricius. 

2918. Ilypothenmns craditus Westwood. 

2919 dMin ill* 55 i m mer¬ 

man n. 

Pityophthorus nnnutimnius Zimmer- 
mann. 

pulhis Zimmermann, 
pulicarius Zimmer- 
mann. 

pubemlus Le Conte. 
annectent* Le Conte. 
consimdis Le Conte. 
hirticepx Le Conte. 
Pityoyenex playiatm Le Conte. 
Xylocleptex decipiens Le Conte. 
Towieus calligruphus Germar. 

racographus Le Conte. 
pin! Say. 
avulsux Eichhoff. 
avhttux Eichhoff. 

Dryuactes granicollis Le Conte. 
Micram suturalw Le Conte. 

opacicolhs Le Conte. 
nidis Le Conte. 

Thymnots jimbricornis Le Conte. 
Gnathotrichus niateriariwt Fitch. 

asperulus Le Conte. 
Xyleboms tachygraphus Zimmer¬ 
mann. 

dispar Fabricius. 

{ celms Eichhoff, female. 
biography# Le Conte, 
male. 

{ fuscatus Eichhoff, femal e. 
planicollis Zimmermann, 
male. 

pubescent* Zimmermann, 
female. 

retuMcollis Zimmermann, 
male. 

xylography# Say. 
Xyloterus scabncoUis Le Conte. 
polite# Say. 

Corthyhus punctatmimus Zimmer- 
mann. 

Monarthrum fasdatum Say. 

mali Fitch. 

Platypus flavicomis Fabricius. 

quadridentaius Olivier. 


2920. 

2921. 

2922. 

2923. 

2924. 

2925. 

2926. 

2927. 

2928. 

2929. 

2930. 

2931. 

2932. 

2933. 

2934. 
2935 

2936. 

2937. 

2938. 

2939. 

2940. 

2941. 

2942. 

2943. 

2944. 


2945. 

2946. 

2947. 

2948. 

2949. 

2950. 

2951. 

2952. 
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AXTHRIBID.E . 

2954. Eurymyeter fasciatus Olivier. 

2955. Trnpideres hhnuruhiUts Olivier. 

2956. rertns Le Conte. 

2957. Honmscus saltator Le Conte. 
2953. Toj'otropis pusdhts Le Conte. 

2959. fasciaius Le Conte. 

2960. Emphyrus icahhii Le Conte. 

2961. Ptezocorynus dispcir Gyllenhal. 

2962. mceetus Le Conte. 

2963. mi ft us Le Conte. 


2964. Anthribus conmtus Say. 

2965. Cratopans lunatus Fabricius. 

2966. lugubris Olivier. 

2967. Brachytarswi alternatus Say. 

2968 limbatus Say. 

2969. tomentoswi Say. 

2970 variegatux Say. 

2971 Anthribuhfs rotundalus Le Conte. 

2972. Choragus zhvmermanni Le Conte. 

2973. sayi Le Conte. 

2974. miens Le Conte. 

2975. Eureitus pvnetutus Le Conte. 


ECOLOGICAL NOTES. 


CICINDELIIME. 

Tetracha rmjimrn, not common; single 
specimens have been found at various 
places. 

Cidadela rugifrons, on the hills near Ben- 
nings Station, not rare many years ago, 
but not found again; sexgultala, com¬ 
mon in the woods in early spring; pur¬ 
purea, rare; vulgaris and repanda , com¬ 
mon everywhere on open sandy places, 
especially near water; hiriieoUis and 
murginata , on sand banks of the lower 
Potomac, where the water begins to be 
brackish; punctvluta , our commonest 
species, abundant in the streets and 
attracted by electric lights; rufiventris , 
not rare in the fall, across the Free 
Bridge, also found at Bladensburg 

CARABIDJE. 

Omophran labiaium , hitherto only found 
at electric lights in June; americanuw , 
common along the Potomac and East¬ 
ern Branch. 

Cfychrus stenostomw, in woods at various 
places during the whole year; elevatus, 
like stenostomus, not common; unicolor, 
across the Free Bridge, not rare in 
former years; vidintx, found only once 
near Chain Bridge. 

Carabus. All species are found in woods 
at various places; Umbaius , very com- 
ipon; sylvosus, rather rare. 

CcUosomcu All species are extremely 
abundant, at electric lights, but not 
commonly found elsewhere. 


Elaphrux rtparius and rvscrtriu.% on mud 
banks along streams. 

Xotiophilus . The species are common in 
dry woods under old leaves. 

Xebrki pattipex, common along water 
courses. 

Paximachus depresses, rather common 
under stones and logs in dry places; 
sublwris , the same, but rare. 

Scarttes subierraneits y very common every¬ 
where under stones in the ground. 

Dyschiriu8 globulowts, common under 
leaves in rather wet places; hemorrhoid - 
(dis, near pools of stagnant water; 
sphsericollis , along the Potomac; pumilus 
and pilosus, the same. 

Clivmct punctigeraj only a few specimens 
were found at electric lights; planicoUis , 
rare; all the other species are common 
along the Potomac and Eastern Branch, 
under stones in moist places. 

Aspidoglostfi mhungidnia, along the Poto¬ 
mac, not common, but more abundantly 
found at electric lights. 

Schizogenim , abundant along streams. 

Ardlstomis obliquata, not common, on the 
Eastern Branch, near Bennings; vtridis , 
very abundant along the Potomac. 

Panagtens fasciatws, on grassy hills under 
flat stones, not uncommon at electric 
lights. 

Bembidmmpunetatostriatum. This and all 
the other species occur along the Water 
courses, especially on sandy and pebbly 
places. 

Aniline fortix, our only blind , Q&rabid, 
found under deeply interred stones. 
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Tacln/x All the species occur abundantly 
along streams, except atm tin and Jlari- 
rttttrfft, which are common under bark 
of decaying log*. 

Perirompxax cplnppia/a* along the shore 
of the Potomac. 

Patrobax loat/icornis, common with Xebrat 
palUpex. 

Mi/ax coran nax, two specimens found some 
years ago in the woods near Mount 
Pleasant. 

Pteroxtichax. The species are more or less 
common in the woods. Among the 
less common species are ebenax, tlihrjrn- 
dux, rotantlatux, appro i i malax , and (/rarix 
of which only two specimens were 
found. 

Erurthrux, like Pterosticlius, rather rare. 
A want, found more or less common 
everywhere, in woods, on hills, along 
streams, etc.; only vmx*ixpht<t and ca- 
preolata are less frequent. 

Lo-minlntu, common on swampy places 
across the Free Bridge. 
iJiplochUa lafiroUix, not very common 
along the river. 

DicR'hts, not rare under stones and logs. 
Eadixler noiatas and reflejitx common in 
moist places under old leaves; Jlaripex, 
very rare; patcheflux and macalaiax 
found only at electric lights; only two 
specimens of the latter have * been 
found. 

OVr lafhnx, very common everywhere. 

Platt/ huh caudal it x t very rare in moist 
places in spring; piciimrnix, only one 
specimen found at electric light; 

<itu* t not rare under loose hark of trees; 
the others are all more or less common 
under old rubbish along the streams. 
OHsfhopus parmatue, common; wtnttts, 
rare. 

Perigmti , both species found once gre¬ 
gariously in moist places. 

Atoww# j pnbexcem, very common under 
old leaves in moist grounds. 
Lrptoiraohela* dvrmhx, not common. 
Umnania painty Iran tea, extieinely com- 
upon; ludovtcuma, apparently not rare 
in swamps near Eastern Branch. 

Oaimia jmu» t very common; tucotor, less 

qwmt m. 

* i 


Thai pi ax dorxa/ix, a single specimen at 
electric light. 

Trfrat/oHoderaxJaxnafax, common on dry 
sand hanks along streams 
Xemotarxux efn/anx, very rare; once found 
at High Island. 

Mia, more or less common on flowers, 
under stone*, chips, and old leaves; 
mnrtpnieollix, pleurdica , fuxeafa, and 
abdowinalix, rather rare. 

(hptodera aevatu, common on stumps and 
logs. 

hrommx piceux, under bark, common. 
Aprixtax Hnbxalcafax, common on sand 
hanks near the river, cordicoflix, one 
specimen. 

Blech nix paxitt, amongst the roots of 
grasses in dry meadows. 

Mctahfefnx nmeriaunn, near the District 
in Maryland 

Plochumux t no alas, rare, beaten from 
tree*. 

Pnmcodera limhntu , common; pfali/colhx , 
rather rare. 

<’'{ mi nth* pilaw and ner/lccta, very com¬ 
mon, under stones in ,dry localities; 
amcricaua, less common; elet/anx, very 
rare 

A/tenrx lacidahi, not common; xiimafa , 
more frequent. 

Ifelluomorpha hicolor and itif/rijicnnix, both 
rare. 

Praehi/rw*. All species of this genus are 
more or less common, and their specific 
value is by no means established. 
Uhlmiinx leucoxcelix and pntximtx are on 
river l>anks; ntt/er sometimes at electric 
lights; the other species are common 
everywhere. 

Bracln/lobux hthophilax, like ('hfietiiax pru- 
ximtx. 

Lachnovrepix parallel ax, rather rare in 
swampy places. 

Anatrichix mmata, only a single sj>eei- 
men found. 

Oodex am amidex, found m very wet places, 
not common; nmericamtx , the same, 
very common. 

Jirolnmej urnt ux, several Hpevimens found, 
very rare. 

Geopmus memsmtm, not rare, but found 
by hundreds at eleetne lights. 
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Cratarauthus dt thins, one of our most com¬ 
mon Oarabids. 

Agonoderus. All species of this genus are 
common, except indistinct"'*, testa reus, 
and micros 

Discoderus teneb rosin, \ery rare. 

Gynandropit'* hylat is, very common 

Harpnlusadtgtnouns, extremely abundant, 
especially at electric lights in midsum¬ 
mer; all the other species are more or 
less common everywhere. 

Selenophorus pedicular tits. This and the 
other species are common; especially 
at electric lights. 

Stenohphus, common on w et places, except 
alternant*, which is very rare on mud 
banks near the Potomac. 

Acuptdpin*, like Stenolophns . 

Bradjfrelink linearis, many specimens of 
this rare species found near swampy 
places in spring; the other species are 
common in moist grounds. 

Taehycellus, common, like Stenolophns. 

Anisodadylus discoidens and haltimorensis, 
abundant along the'rivers and at elec¬ 
tric lights; loins rather rare; the re¬ 
maining species are common every¬ 
where. 

Xestonotus lugubrts, not common, along 
the river. 

Amphasia interstitials, very common. 

Anisotarsus terminal us, common; nitidipev- 
nis, less common. 

Spoitgopus vertical is, rare. 

HALIPLIDjE. 

Haliphts triopsis, common in ponds of 
stagnant water; pnnctaiw *, rare; ruficol- 
lis, one specimen found. 

Onemidoius simpler and 12 pimdatus, in 
pools of stagnant w ater. 

DYTISCILjE. 

(\mthydrus and Hydrocat hits, abundant in 
stagnant water. 

Laccophilus, common in pools and flowing 

water. 

Hydrovaius and Dcmojiachria, abundant 

' in stagnant water. 

Bidesms, common, except Jin vi coll is and 
grdnaHus. 


(Hina anynstaia, very common in pools 
on the Potomac Flats 

('telambns nubilus, common, disshnihs, one 
specimen. 

Hydroporus , all the species are more or 
less common in brooks and creeks t 
obhtu.fi, in cold springs. 

Ih/bnts higuttnlus, very common, especially 
at the electric lights. 

Coptutomw* and Copelatus, abundant. 

Matns hicarmatvs , not common. 

Agabetes acudnctns, rare 

Agtdnis crythroptems, rare m springs, the 
rest more or less common. 

Rhttnlm cahdus . two specimens at electric 
light. 

Hydaticus btmurgniutus, few specimens at 
electric light. 

Dyfiscus htfbridvs, rare. 

Acilius mediates, not rare. 

Thennonedes basilaris, very abundant, 
especially at electric lights; onmticollis , 
rare 

(Iraphoderus liberus, rare. 

Cybister jimbriolatus, common in ponds. 

UYRINIDjE. 

Dineutes , more or less abundant in schools 
in stagnant and running waters. 

Gyrittus, like Dineutes. 

Iletophorns lineal us, in pools, common; 
inguinatus, less common. 

Hydrochus mtbcnprens, very abundant in 
pools; scabrutns and inwqualis, not com¬ 
mon. 

Hydnvnn jtennsylmnica, extremely abun¬ 
dant. 

Hydrophihvs triangularis, very abund&nt 
at electric lights; also oratus, but less 
abundant. 

Tropisternm and Ilydrocharis , common at 
electric lights. 

Berosus peregrinns and strialus, very com¬ 
mon; ex ignus, rare. 

Ixtccobivs agilis, extremely abundant 
everywhere, 

Phithydms, all common, except perpkxus. 

Helochares maadicollis, common. 

Htlocombus bifidus, rare. 

Oymbiodyta Jimbriaia, not rare; blapckdrdi, 
rare. 
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Ilyrfrobiun fesnrlatnn, very rare; the other* 
common. 

(\remphihn> subcupmts, very abundant in 
running water. 

PJamovotum ci striatum, m swamps. 

Cercyon unipunctaius, in horse dung; prn- 
textatm, in dung and decaying plants; 
indhliuofux, one specimen, Jimnorrhoid- 
alia, in fungi; also naricnfaris and pu- 
hcscens, the rest are more <>i ]es^ com¬ 
mon in rotten vegetable matter. 

Cryptopleurum mt/nilum, common; ameri- 
canum, very rare. 

Pemelus contains, very rare in rotten fungi. 

LEPTTN3D/E. 

Lepfimts tesiaceus, in the nests of wood 
mice (Arvicola), in different localities. 


KILPHIP^E. 


Necrophorus americanm, on dead snakes; 
also at electric lights; the others are 
found on various dead animals. 

Silpha xuriva mentis, very abundant, espe¬ 
cially at electric lights; this and the 
others are found on putrid matters; 
common. 


Pirwdyten cryptophagoides, blind, under 
decayed leaves in rather moist places. 
This species, in company with Eutyphln* 
*imUh and Anillns fort is, both blind, is 
frequently found in the mountains of 
Virginia. 

Cholem . All the species are found under 
old leaves* in fungi, and on dead 
animals. 


Prionochscta opaca, like ( ' holera . 

Ptomapkagm utfoi, only two specimens 
were found under decayed leaves, 
across the Free Bridge; parasitus, in 
the nests of Formica integra. 

Of paradojmm, kubtxirdi, thorac- 
ieitto, and asperaturi, only single speci¬ 
mens have been found. 


Anuototua cbsoleta, not rare; of alters 
mi tistimiHs only angle specimen 
egaecffta of this genus are to be fou 
umfer old leaves or ip beati 
*t sunset in early (summer, 
very common ia fui 

wdaMensoklleavesL 

.};!!( , < * 


Limit*. All In o in rotten wood, per- 
implied with fungus growth. 

<’! rfu.sa, beaten from gras* on warm sum¬ 
mer evenings, common. 
fsoplast us fossor, like (Ujrtum, but ran*. 
AgathUlunn, in rotten wood and under 
old bark. 

Aglyptus kwh, like Aguthidium. 

Ch unbus yibbutm, under flood debris: 
pubcruhi'f, less common. 


HOYDM^JNIILR 

Phcrrolatut wmtrna, sifted from old leaves, 
very rare. 

Brachycrepis, not rare, under old leaves. 

Scydmivnus rasa#, under hark of old 
stumps, always in company with Lunins 
alien us; all the other species occur 
under old leaves in damp places. 

Earn bran motsrhulsldi, very abundant; 
yrossus, rather rare. 

('holeru* zimmermarmi, rather rare. 

Ccphennium corporosnm, not rare under 
old leaves. 


PSELAPHIILE. 


Adrunes lecoufei, very rare, with Lamm 
ciaviger. 

OophyUm monitis, rare, under bark of 
rotten trees. 

(toiun siegien, common in the hills of 
Formica integra and essectoides; spi- 
nosus, under loose bark of old trees. 

Tnusiphonts, like Oophytu*. 

(liennium moniiicornc, very rare, with 
Pxennlepfo par ml a, 

(bnhies, all the species are abundant 
under old leaves. 

Tyrnx humemUn, rare, under bark of old 
trees. 


Pwlaphu# erichsomi, one specimen under 
a stone near Woodley Park. 

Tyckus bngipalpns and minor, both fre¬ 
quently found under old leaves in rather 
dry places. 

EnlricJiites zimmermarmi, rare. 

Nitweifi tomentosa, rare. 

Decurthron stigmomm with Aphaenog aster 
IreaM; exsecturn, one specimen found; 


ing meadow grass at sunset. 
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Bryaxis, most all of the species are found 
by beating grassy places toward sunset 
in the early part of June; ealida, two 
specimens, near Free Bridge; belfragei , 
two specimens; gemmifer , one specimen 

Arthmiusglobicolhs , exceedingly abundant 
under old leaves in moist places. 

Batrisus tome, rare, with Lasius ahemis; 
monstrosuts and ferox occur with Lctsius 
claviger and interjectus; nigricans and 
triangulifer, only single specimens; 
globosus , very common. 

Trimium, sifted from decayed roots in the 
grounds, also beaten from grasses at 
sunset. 

Rhexidivs eanalicuhttus , one specimen. 

Rhexius inseulpfus, taken abundantly by 
sweeping 

Thesium car if row , two specimens. 

Trimioplectus arm at us, one specimen. 

Euplectus, generally found in rotten -wood. 

Eutyphlus shudis, very common with 
Pinodyies cryptophagoides. 

STAPHYLINIILE. 

Aleochara lata, common under carcasses; 
the others very common under dung. 

Oxypoda sagulatu, excessively common; 
most of the species are common under 
dung; several undescribed species. 

Xenodusa cava, found in the nests of 
Camponotus pennsylvanicus . 

Myrmedonia mdis, very rare; schtearzi, in 
the nests of Lasius alienus. 

Philothermes pennsylvanicus,among Termes, 
not rare. 

Hoplandria lateralis , very common under 
old leaves and carcasses. 

Atheta, most of the species remain unde- 

* termined. 

Tachyu8a, like Atheta. 

Falagria Ulobata , this and the other 
species are more or less abundant under 
old leaves. 

Euryusa Musa, not rare in the nests of 
Formica Integra and exsectoides. 

Leptusa, the species are common under 
moist bark. 

Placusa r like Leptusa* 

Gyrophsma, all species live in toadstools. 

Myllsena and Dinopsis, in old moist 
leaves and flood debris. Several genera 


and a great number of species of the 
Alevchannie remain as yet unrecognized 
and undescribed. 

Acylophormfladrollis and promts, common 
under debris near water; dens us, very 
rare. 

Heterothops pusio, not rare. 

Quedius ferox, rather rare; the others are 
abundant under old leaves, stones, etc. 

Listotvophw chigu 1 at us, very common un¬ 
der decaying vegetable and animal 
matter. 

Creophilus nllosus, like the preceding. 

Staphylhms mlp inns, under old leaves, 
common; maculosus, in decaying fungi, 
dung; fossator , decaying fungi; viola- 
ceii8, very abundant in old fungi; comes, 
exulans, both rare under dung; pnelon- 
gus and viridans, each one sjvecimen. 

Ocypus ater, rare under stones. 

Belonuchus formosus , very abundant on 
sap exuding from wounded trees. 

Tympanophorus puncticolUs, very rare. 

Philonthus politics, rare; umbra tills* hetulus, 
inquietus , each one specimen; asper, 
not rare in the stems of toadstools; 
hepaiicus, very abundant under dry 
leaves; umhrinus, under old leaves near 
the river; most of the other species are 
more or less abundant under old dung 
or decaying fungi. 

Actobius cinerascens, under debris along 
the river, common; also sobrinas and 
psederoides, very abundant; of procer- 
ulus, parrus, terminalis and lepidulus, 
single specimens. 

Xanthulinus fnlgidus and temporalis, rare; 
cephalus, under bark of trees; emmerns, 
abundant under bark and old leaves; 
hamatus , common under decaying 
weeds. 

Leptolinus rubripennis, not /are in debris 
along the river. 

Leptacinus , all very common under old 
leaves. 

Diochus schaumii, common everywhere. 

Berms, Most species of this genus live 
on sand banks near streams, some of 
them gregariously in great numbers; 
of delawarenm only found two speci¬ 
mens under debris on the Potomac 
Flats, and dispar, on the hills across 
the Free Bridge. 
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Eutvxthetax umencauax, under moint leaves 

Edaphnx udidm , under moldy leaves. 

Stictocramus punctioepx, under old leaves, 
but not common. 

Crgptobhnn bicotor , pallipex, caroUnunu 
common in swampy places near the 
river; badimn saidcribratum, rather rare; 
xecpentinum and favicorne, very rare. 

Lafhrohhim , all very common under old 
leaves, except armatum , simile and am- 
bujimm . 

Seoptcust , like Luthrohium , common. 

St Hi cits tristis and biarmatas, rare; denta- 
tux, common in fungi. 

Lithocharis ochracea , rather common 

Arierocharm eorticina, very common under 
moist old leaves. 

Trachysectus eonjtuem , under moist l>ark 
of old trees, abundant. 

Piederux littorarhw, very abundant every¬ 
where. 

JSuniux, like Ptederus. 

Ech taster {Leptogenins ), an apparently 
undescribed species, not rare under old 
leaves. 

Stilicopxis monstrosa, common; paradox a , 
very rare. 

Pinophilus latipes, not rare under stones; 
picipes , one specimen. 

Palaminus testacens^ common; contort us, 
rare. 

testwew t, one specimen among 

termites. 

Tac/timts menimnivs , luridnx, pandas, Jim - 
Mafcw, pattipes, in fungi; fiimipennm , 


Megatops avlatnx , very rare, on fungi grow¬ 
ing under logs. 

Ovypurux, all the species live exclusively 
in toadstools 

Osortns litUpes, not rare, burrowing in the 
ground under stones 

Holotroehus kvncauda, rather rare. 

Died ms. These species live on mud or 
sand banks near the river. 

Platystethus amencannx , exceedingly com¬ 
mon in dung. 

Orytelas. These species, with the excep¬ 
tion of placusimix, which is myrrae- 
cophilous, live either in dungor decaying 
vegetation. 

Trogaphlwm, all live on mud l>anks or in 
decaying leaves in muddy swamps. 

Apocellus sphicricollis , very common under 
stones, everywhere. 

Ancyrophorus , found on stones in a small 
creek near Cabin John Bridge. 

Thinobinx Jbnbriatus, on gravel banks near 
the Eastern Branch 

Grodromirux cicsus and Lesteva pallipes, 
common along water courses. 

Acidota sttbrarbiafa, not rare under leaves 
in the fall. 

Arpedhim xehwarzi, very abundant under 
old leaves. 

Olophrnm , like A rpeduun, 

IlomaUnm hnmerosum and repandum, 
common under old leaves; diffnmm, in 
fungi; fraduit i, under moist bark; 
hamatiun, on dry leaves of felled trees. 

Anthohmm nance rum , very abundant on 


common in dung; repuudux, limbatm , flowers in early spring, 

and nitiduloides under old leaves. Ephelis not at a, very common; guttata, 

Tmhypcrm, all under old leaves and rare. 

stones; macutipennis, rare. Protinus a to mar ins, very common under 

fifa* $ilpkmdes, very abundant in horse old leaves. 


1 £ t manure; Megarthrus americanux, in fungi, not coni- 

abundant under mon. 

, • aao&et pld bark; kma, under old leaves. Lispmus exignus, one specimen under 
, 4ft tike species of this genus bark. 

f 1 leaves or on fungi grow- Glyptoma coxtaile, in decaying wood, very 

B ; , , common. 

iefef common in Triga picipennis, under bark of various 

Efam* pallidus, found once in great num- 
a ' * \ bears und^r the bark of an old atuinp. 
.HjJiji ; one specimen. 
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TRICHOPTERYGIDJE. 

Xossirlium amerieanum, found once very 
abundantly in a much decayed old 
stump. 

Jiiltum and Haihlmm. Specie? of these 
genera occur under old leaves in moist 
places. 

LnnuJodexpaeadotux, strictly myrmecoph- 
ilous, among Lammx chtvtyer. 

Pteryx batteata , in decaying wood. 

Pttnellvdes leeontei, under old leaves. 

Tricliopteryr . These species are more or 
less abundant in all sorts of decayed 
vegetable matters, several undesen bed 
species. 

Sat icruxjiheont is, under debris near w ater. 

Ptinelhi querrux and putt, under moist 
bark. 

Xephanex hvvinxcida s, under old leaves. 

SCAPHIPIIDJE. 

Sraphidhim ahhtrrtdum, on the mold-like 
fungus growing on the underside of 
logs, rather rare; quadriguftaium, with 
the preceding, abundant. 

Cypar turn and Btvorera on moldy old 
leaves. 

Tandium gamma rot dm, lives like the next. 

Scaphixoma , live in fungi and old leaves. 

PHALACRI1LE. 

Plmlttcrus, OKlyrus, Litochruft. All our 
Phalacrida* occur on various plants, as 
well as under decaying leaves. 

CORYLO PHID JE. 

Sacium, our species live under bark of 
various trees; can also be beaten from 
dead branches. 

Arthrolips , Sericoderus, under old leaves. 

Orthoperus glaber, very abundant on grow¬ 
ing vegetation. 

COC( TNELLIDiE. 

Anismtieta seriata, one specimen; more 
abundant near salt-water regions. 

MegiUa macutuia, a very abundant species, 
gregariously under bark and stones in 
cold weather. 

jERppodamm X3-pwv‘tata, one specimen; 
the other species are common. 


Cnccmella ttjfinb, on pine tree:? in early 
spring, on willows in summer; the ot her 
species are common. 

Adalta bipu aetata, abundant in our parks 
and gardens. 

Harmonist pteta, rare, on pine trees. 

Mysia pullata, exclusively on pine trees. 

At intis ncellata, very abundant every- 
w here. 

Psyllobora 20-ina cult tin, very common on 
low vegetation. 

('hilocorux btrulnerux , exceedingly abun¬ 
dant. 

Exochomax S-jmstn/atus, on oaks, not com¬ 
mon. 

Cryptognuthn pnxilla, on shrubbery, very 
abundant 

Smiha marginaltt and mt sella, on trees and 
shrubs, common 

Brarhyacantha. The various species are 
beaten from low plants in meadovis. 

Hyperaspis. All the species are beaten 
from trees anil shrubs. 

Seymnus. All species live on trees, shrubs, 
and low plants. 

Cephuloxcymmoi z i m m e r m a n n /, o n 
branches, very rare. 

Epilachna borealis , very common, feeds on 
cucurbitaceous plants. 

ENDOMYCHIME. 

Alexia lobatn , a single specimen. 

Ammorphux spec.? known in our collec¬ 
tions as A. pusillub Zimmermann Mse. 

Symbiotes nfln and minor, live on mold 
growing within red rotten logs. 

Mycetiva hirta, on molds in dark places. 

Rhartix uaieohr, very abundant under 
old bark. 

Liestes spec.? very rare, at the base of 
trees. 

Phymnphora pulchella, under old bark. 

Jjycoperdina ferruginea, in a small species 
of Lycoperdon. 

Aphorista vittata , on molds on logs, com¬ 
mon, 

Mycetim testacea, on fungi growing on 
roots and logs; jmputehra, rare, on 
mold under bark. 

Slenotarms hispidits, on dead branches of 
various trees. 
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Endomijchus biguttalux, sometimes in great 
numbers under loose bark. 

JEROTYLIDifO. 


RHYSSODIDjE. 

Rhyssodes and ClinhlUm, both genera 
found under bark of decayed wood. 


Languid a. Our species are most fre¬ 
quently found on swampy meadows; 
mozardi, the most common species. 

Ernest us punctatus , under old bark in¬ 
fested with fungi. 

Dacne 4-mttculata, on white fungi, grow¬ 
ing on old logs. 

Megalodacne, like Euxestus. 

Ischyrus 4-punctat.us, in company with 
Dacne, 

Mycotretus miigumipermis and pnlcher , in 
a certain kind of toadstool. 

Tntoma . All species live usually in large 
numbers in toadstools and various 
fungi. 

COLYDIHLE. 

Bynchita obscura , found exclusively on red 
oak; the other species occur under 
bark of dead branches of various decid¬ 
uous trees. 

Cicones marginalia , one specimen. 

DUoma, The species are found under 
bark of all sorts of trees, 

Coxelus guttulatus, not rare on dead 
branches. 

Lasccmotus referendarius, under pine bark 
in the galleries of Scolytids. 

Aitiomum and Colydium , the species of 
both genera are found under bark and 
in twigs of coniferous and deciduous 
trees. 


GUCUJIDjE. 

Bilmnus mrinummai* and adrena, cosmo¬ 
politan, common; the others under all 
sorts of bark. 

Xawubms cJavtcornis , under bark, rare; 
repimdus, very rare. 

Ottogenus rufus, very common under hark 
of various trees. 

Pediarus depressus , under bark, rare. 

Citcujus rJanpes, very common under hark 
of deciduous trees, especially Lmoden- 
dron. 

Ino reclusa , under bark of black locust. 

Lsemophla'us , species more or less common 
under bark of various deciduous trees; 
sckwarzi, very rare; angustulus, in gal¬ 
leries of IScolvtids. 

Lathropm rernalis, very common on old 
twigs. 

Dyamerm bosalis, in branches of Rhus 
toxicodendron , common at Bladensburg. 

Brontes dubius , under bark, abundant; 
debitis , one specimen. 

Telepkanus relax, under old leaves, one of 
our commonest insects. 

CRYPTOPHAGIDiE. 

Tdmcdophilua and Loberus , by sweeping 
humid meadows. 

Tomarrn pulckdlus, under old leaves, 
chips, etc., very common. 


Aplmusbrimneua, introduced from Europe; 

One specimen found by Mr. Pergande. 
Oxytemty* americanus, rare. 

and Pycnomerus. under moist 
• ! -Write of dead pines. 

, very common under 

,! rare. 

' ) all sorts of bark, 


W, very common m 

*■ 






Antherophagua ochraceus, rare, on flowers, 
inquilinous in nests of Bombas. 

Henoticns serratus , the specimens found 
here may belong to a distinct species, 
rare. 

Oryptophagus. Six species occur in the 
District, which have not yet been 
studied. 

Csenoscelis. There are seven species found 
here, which can not be named at pres¬ 
ent; they occur under old leaves. 

Atomaria ephippiaia , diatincla , axx&ochrctctea. 
Eight species have been found, among 
which only these three are named at 
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MY OETOPH AGTD JB. 

}fyeefnphagns jmurtatm s and flecuosu 
very common in various fungi; obso- 
lrtu* 9 once found in abundance in a 
5\hite fungus; pluripu nctatus, in fungi 
under moldy bark; bipustulatus, in old 
flour barrels, also on moldy bark; pint, 
under old pine bark; inrlxheimiri, one 
specimen. 

Liturgm. All our species are common 
under decomposing vegetable matter, 
also under bark. 

Typhtca Juniata, like Litnrgus, very com¬ 
mon. 

Herginns piunllm , one specimen. 

Wynnrcfti.renvs lathndiotdes, in old horse 
manure, in autumn. 

Dtploarfus hr mine us and rudts, old 
branches infested with fungi. 

DERMESTIDdE. 

Upturns uni color, com.monly found by 
beating. 

Dermestes cuninus , common under car¬ 
casses; lardarius , common in houses; 
ndphms, under old bones; elongatu.% 
one specimen found under bark. 

Attngenus picms, abundant, especially in 
houses; pdlio , one specimen, hornii , 
introduced from Mexico. 

Trogoderma and Anthrenux, our common 
house and cabinet pests, also common 
outdoors on flowers, especially Spiraea. 

(Jryptorhopalum hivmorrhoidak and iriste, 
very abundant on flowers. 

ipsectw Jdspidm, one specimen. 

9rphilus niger , on flowers, u rare. 

HISTERIDAS. 

Uololepta. The two species are not rare 
under freshly loosened bark of trees. 

Ulster All our species of the genus Rider 
occur in vegetable debris, except the 
subgenera Platysoma and Cylistix, the 
species of which live under bark of 
deciduous or coniferous trees; Phelister 
scneomicam is very rare and seems to 
have not been found elsewhere. 

MMitfer marginellus, very rare; only a 
few specimens have been caught, flying 
about In early spring. 


Tribalus americanus , not rare, under bark 
and in decaying wood. 

Epierus, like Tribalus . 

Retier hi s brunnipennis, in nests of Formica 
fusca. 

Echinodes setiger, only one specimen found. 

Onthophilus alterncUus, under fungus or 
vegetable debris. 

Dendrophilux punctulatus , not rare under 
bark of old trees. 

Pnronialtix . Our species are more or less 
abundant under old bark of trees. 

Anapleus marginal as, under old boards 
and sticks on the banks of the river. 

Saprinns. Of these speciexfmternus,fitchu, 
and pairuelw are found in sand near the 
river; all the others occur in various 
kinds of dung. 

Plegaderas transrersus, in galleries of Tomi- 
cus under pine bark. 

Teretriusj Bacan ins, and Acntus. All spe¬ 
cies of these genera live under bark of 
trees. 

NITIDULIDAtL 

Brackypterus urticw , on nettles. 

Cercus abdomincdis, on flowers of Sambueus 
niger. 

Carpophilus hemipterus, found in grocery 
stores; the others live on blossoms and 
sap of trees. 

Colaslus. All on exuding sap of trees. 

Conotelas obxcurus, on flowers of Convolvu¬ 
lus; mexlcanus is introduced into green¬ 
houses. 

Epnrsea petto ides, rare, on sap of trees; all 
the others are found under old leaves. 

Ntiidnla, common under dry carcass. 

Stelidota, under dry leaves. 

Frometopia 6-vmcidaia, on sap of trees, 
common. 

Phenolia grossa^ in fungi, common. 

Omosila colon , under dry animal matter, 
abundant. ' * 

Amphotis ulkei , in ants 9 nests. 

Soronia undvlata and mbstriaia, on sap of 
trees, common. 

Thalycra concolor, one specimen. 

Pocudius hetoolus, in Lycoperdon, very 

■ common. ■ ' ■' t j 

Oxycneumsj in fungi. % . , 

Ampldcro&m cUkdus, on sap of trees.' 
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Ptdlodes palhdux, in toadstools, abundant. 
Cyrhramns adustns, in fungus. 
C)fbocephalns nigrtUdns, on twigs of trees 
CnjpUtvcha and Ips. The species of both 
genera found on sap. 

Pdyophagits cephalotcs , one specimen on a 
fence, south of the Treasury 
Ehizophagus, on mold under bark. 


under stones and debris in run¬ 
ning water. 

Elmix, under stones and moss in runninir 
creeks. 

Stenelmix, Macron ych us, and Ann/ronu.r, 
like Eltons. * ‘ 1 

HETER0CERIM3. 


LATH RIDIID jE. 

Holopa ram ecus hmiso, one specimen 
found under bark of an old hickory 
tree. 


Heterocerus. All the species occur in 
mud and sand banks. 

DASCYLLID.E. 


Lathridius brains, very common under 
d4bris. 

Enicmus and Conimmns , found on molds. 

Corlicaria and Melanophthalmus, found by 
sifting and beating. 

TROOOSITID^E. 

Nemosoma parallelum and cylindricum, 
parasitic on Scolytids. 

Alindria cyltndrica and teres, on old 
branches. 

Trogosila rirescem, very common under 
various trees. 


Eiin/porjoii mger and ealifomicwi, on 
bushes. 

Odonfonyx and Anchytarxnx, in swampy 
places. 

Ptilorhiclylti xernrolln, on bushes and low 
plants. 

Eminetus, sifted from moldy leaves. 

EctoprUi nervosa, on plants.* 

Prionoqfphoit. Helodes^Scyrtes, and Cyphon. 
All the species of these genera live on 
plants in swampy places. 

RHIPICERIML 


Tenebrioides mauritanica, in hour and feed 
stores; the other species found under 
bark of trees. 

Grynoeharis quadrilineata, rare, on tree 
fungi. 

Lycoptus villosus, in decaying wood. 

Thy malus fidgidus, on tree fungi. 

MONOTOMIDAS. 

Monotonia, under decaying weeds. 

Hesperobmm, Euro ( ?>*, and Bactridium, 
under bark of trees. 

• byrrhidac. 

A Q^odsfidroTi umcolor, sap of trees. 

Burrhus irmrinus, in moss. 

$ywxdypta strigem, sifted from moss. 

along the edge of the river. 

PARNItME. 

Jfacotibtif under stones in run- 

UW epekmem sweat 



Zenou piern, under bark of trees. 
Scmdalus, occasionally found. 

ELATERIDA3. 

Melams pecimicomis, found boring in dead 
oak. 

Tharops ruficornis, boring in felled trees. 
Beltometopus, on bushes, common. 
Dromteolux , beating from dead branches. 
Eornax, like Brant,ruins, but rare. 
Adelothyrens dejectnn, one specimen. 

Microrhagus, all on dead branches. 
ETypocrelm, like Micrarhagttts, 

Adelocera, all under loose bark. 

Mensthns scab inula, one specimen in a 
sandy place near Rock Creek. 
Chalcolepidius viridipilis, on fences and 
trees. 

Afaus oculatus, under bark of various trees* 
myops, under bark of pine trees. 
HemirMpm faseicularis, ,pn fences and 
trees. , • 

gagatte, beat- 
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Hondo not ox ruriotus, on bushes anrl trees, 
common 

Esthcsopvs claricoJVs, one specimen. 

Cryptohypnus chons, on dry sand banks; 
melsheimeri and per pie not, on gravel 
banks; the others swept in meadow’s. 

Anchastus rufwt, very rare 

Monocrephhus, on meadow’s and bushes; 
aoritus and hellos very common under 
stones in early spring. 

Dorepidiux and Ischiodontus, both very 
rare, on bushes. 

Elater. All the species are found under 
bark and by beating dead branches 

Drasterios deg a ns and umabtlts , tno^tlv 
under stones, very abundant. 

Megapenthes , on bushes. 

Ludms , under bark. 

Agriotes and Dolophis , on bushes. 

Glyphonyr , on bushes, very common. 

Metanotns, Limonius , Athous, Sericosomm , 
Cor got bites, Hemicrepidms, and Melo- 
nactes are all more or less frequent in 
old stumps, under bark and stones, or 
beaten from various bushes; Lepto- 
schema bicolor is very rare; Sericosomus 
viridanus, under chips and stones in 
early spring; Melamtctes reickei , only 
tw’O specimens. 

Perot hops inuchla, from old beech trees. 

Cerophytum pulsafor , three specimens 
found under chips and stones in early 
spring. 

THROSCID.E. 

Drapetes geminahis, under rotten bark anti 
on dead branches. 

Aulonothroscus and Throscus, under old 
leaves and plants. 

BUPRESTID.E. 

Chalcophom virginienm, in pines; cam- 
pestris, on sycamore. 

I>icerca , on various deciduous trees. 

Pcedlonoia dehilis, very rare. 

Buprestis rvtfipes , on oak; the other species 
on pines. 

Qnyrq, graciltpes , on oak. 

Mdcmophila, all on pines. 

Anihaxia, all on various deciduous trees. 

Chrysoboihri# femorata, pntilla, vzurea,am\ 

, scitatej or*various deciduous trees {ftori- 
I, oofe, dtirtfaes, 6-Gignata, harrmi) on pines. 


Aden odex rtf vents, rare. 

Actns'odera orualci and at tin on flowers. 

Hosima gibbicollix, on black locust. 

Mast ogerd tut , on oaks. 

Euprixtocerus cogttans, on elder bushes. 

Agrdvs rnficolhs, on different kinds of 
Bubus; otiosux, on oak and hickory; 
urniatus , on hazel; btlntealus , on chest¬ 
nut and honey locust; pul tins, on oak; 
egenus, on black locust: ob^olrtox and 
grnnnlatus are rare 

lihieboxcdht 1etnn\, on oaks. 

Taphrocerux gracilis, very common on 
plants in swampy meadows 

Brachys , all on oak bushes 

Pachyscelus purpureas. The larva mines 
the leaves of Lespedezu . 

LAMPYRID.E. 

Culopteron terminn/e and rettculntum , both 
common. 

Celetes basalts , not common. 

Crenta dimidiata, rare. 

Eros, Plateros , and Calochromns , on flow’- 
ers and bushes. 

Lucidota , like the preceding. 

Ellychnia cointsca, very common about 
trees and bushes. 

Pyropyga and Pyractowena, like Ellych¬ 
nia. 

Phot in os pyralis , our commonest firefly. 

Photuris pennsylvauica, very abundant. 

Phengodes spec./, a single female specimen 
has been found. 

Tytthtmyje erythrucephala , common on 
bushes. 

Omethes marginatus , rare, beaten from 
bushes. 

ChauUoguathus , very common on blossoms 
and flowers. 

Podabrus tricostatus ami basilar is, rare; the 
others common. 

Silis jnrcomis and spallmlata are both 
rare. 

JMlenmus hideniatus, very common on 
clover. 

Telephorus. All species are on low plants 
and bushes. 

Polemhts laticomk, on meadows. 

Trypherus hilipennts, common on bushes. 

Mcdthmus and Mcdthodes, on bushes and 
grasses in meadows* 
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MALAOHIIDJE. 

Collops, more or leas common in mead¬ 
ows, chiefly on clover. 

Chictoc(chis sefornx, on branches oi oak. 

Anthocomm Pseudehieus, and Attains. All 
the species of these genera are found 
on grasses, flowers, and bushes. 

MELYRIDJ3. 

Alfpnens rribrata, chiefly found on chest¬ 
nut blossoms. 

CLERIDiE. 

Elasmocerus terminatus , found on trees in¬ 
fested with Scolytids and Bostrychids. 

Oi/matodera, on dead branches. 

Trichodes apivorits, on flowers of Spiraea. 

Olenin quadriguMatus, on pine; rosmarus, 
on flowers; ichneumoneus and thoracicus , 
on branches of deciduous trees. 

Thanasimus dubhts , on pine. 

Thanerorients sanguineus , under bark of 
deciduous trees; tantiUus , one single 
specimen found. 

Hydnocerrt , all species occur in meadows 
and on bushes. 

Pkyllobsenus dislocatm, on dead branches. 

Icknea loUicomis , lives parasitic on Phlceo - 
sinus dentatus. 

Ouiriessa pilosa, on dead branches of de¬ 
ciduous trees. 

Oregya, like Charima. 

Orthopleura damicomis, on branches of 
oak. 

Necrobia, all on dried animal matter. 


j Euerada humeralis, on bushes. 

Ernobius mollis , on old 'woodwork; the 
others beaten from pine branches. 

Ozognalhus Jioridanus, two specimen* 
beaten from bushes. 

Oligomer us, all on dead branches. 

Sitodrepa panicea , everywhere, in houses. 

Hadrobregmus, beaten from dead 
branches. 

Trichodesma gibbosa , in old branches. 

AnoUum notatum, on old oak branches. 

Trypopitys sericeus , on old branches. 

Petalium bistriatum, very common on dead 
branches. 

Theca, Eupactus , and Xyletinus , all on old 
twigs, 

Lasioderma serricome , in drugs and to¬ 
bacco. 

Hemiptychus , all species on dead branches. 

Proiheca ktspida and puberula, in old 
rotten wood, common. 

Doreatoma, all in dead branches. 

Ccmocara oculata , in Lycoperdon. 

Ptilinus ruficomis, boring in old wood. 

Endecatomvs rugosus , in old timber. 

BOSTRICHID^. 

Most of the Bostrichidse: Stephanopachys, 
Lichenophanes, Xylobiops , etc., bore in 
dead twigs or are found under loose 
bark. Dinoderus and Rhizopertha are 
importations. 

LYCTIDJE. 

Zyetus and Trogoxylon, both in old woods. 


DERODONTI T>J& 


OUPESIDJS, 


pero&nto* maadattu, , on wold under Oupeseoncolor, on old wood. 
VljocKfhbaiftfhl treep. 

fsmccbius emhs&m^ found many years ago LYMEXILIDJS. 

‘on v pfae fe grounds. 





tkm sericeum, boring in old oak 


McromaUhus debUis r one specimen found 
' owe. specimen found 1x1 the ****• 


'Of tibwBitted States Treas- , (HOIIMB. 

ip houses; qmd- 0& AR Species liye m fungi growing on 
one sped- ! logs and 1 stoops; toite a number of 
oak." ' / <' spades aro not determined yet 
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Ennearthron thorancornr. like < Vs, st*\eral 
undetermined species 

Ceracix xidlei, like Ennearthron. 

JRhipidnndruxparadoj us. m a white fungus 
at the base of trees. 

SPHINDIDJE. 

Sphmdux cnnenaimix, in fungi growing oil 
timber. 

LUCANID.E 

Lucamis elaphus , one specimen said to be 
found in Washington; damn, not rare 
at electric lights. 

Dorcas pctralleltis , in white rotten wood. 

Plaiycerus and Gerwhit*, like Dorcus 

Xiragnx ohxcurux, on sand banks along the 
Eastern Branch 

PASSALIDJS. 

Passalmt cornulux, boring galleries in old 
stumps and logs. 

RCA RAB JEIDAS. 

Canthon hem and rigihins, common in 
dung; nr id is, under old leaves. 

Chceridium hsteroides , in decaying fungi. 

Copris, all in dung. 

Phan sen x carnifex, in human excrements. 

Onthophagus hecate, tubercuhfronx, and 
pennxylvanicnx, in dung; janus and vari¬ 
eties, in decaying toadstools and fungi. 

Aphoclius. All species of this genus live 
in various kinds of dung; only xerrnl 
is found under old leaves, and obhngns 
in hollow trees, 

Dialytes trancatus and xtriatidnx, in horse 
manure. 

A turn ins, all species found in rich grounds; 
figuratm\ found at electric light. 

Mhyssemus scaber, under stones in wet 
sandy places. 

Pleurophoms aesux, in rich soil; rentralix, 
one specimen. 

Psammodius irUerruptux , in sandy places 
along the river; ivgialioides, one speci¬ 
men. 

Egialia , one undescribed specimen. 

Ochodseus musculus, one specimen. 

JBolhocems, found occasionally in roads. 

Odontxus cornigemx, like Bofbocerus. 

Proc. N. M, vol- xxv—02 - 


Gcotrupex, all in rotten fungi and dung; 
hornii, under the stem of a toadstool, 
also at electric lights. 

Gbeuhu s aphodioidcs. in rotten wood. 

Troj , all the species are found m dried 
carcasses < >f mammals and birds, also at 
electric lights 

Hopha , found flying on sandy soil. 

Dichehnycha, on bushes. 

Serica vespertwa , very common under 
stones and logs in spring; iricolor and 
xencea on bushes; trot if or mix, rare. 

Macrodactyluxxiihxpinosux , the well-known 
rose chafer. 

Diplotaxix , the species are all found under 
stones and on bushes. 

Laehnoxterim There are 26 species in the 

District. All are found on trees at 
night, or attracted by lights. 

Anomala marginata , on grapevine; the 
others all on pine. 

Strigoderma , the two species are on blos¬ 
soms of rubux. 

Pdidnota punctata, common on grape¬ 
vine. 

Cotalpa lauigera, on cottonwood trees. 

Gyclocephalu , flying after dusk. 

C'halepus t rachypygux, on muddy grounds 
along the river, and abundant at elec¬ 
tric lights. 

Ligyrus, in moist sandy places. 

Aphonus , in old decayed stump of trees. 

Xylon/rtes xatyrus, larva very abundant 
under stones in pastures. 

Strategic antmis, in rotten wood. 

Dyuastex tityus in rotten wood, not com¬ 
mon. 

Pkdenrax valgus, one specimen dug out 
from the ground. 

Allorhiua nitida , extremely abundant in 
spring. 

Euphoria hida , very abundant in early 
spring; areata in sandy roads; herhacea 
on bushes; fulgida and xepulehrahs on 
blossoms. 

Cremasiochilus leucostictus, one specimen 
occurred at Odenton, Maryland. All 
the others are found in nests of various 
ants, also flying on roads, 

Osmodermu ere mi cola and scabra, in rotten 
trees. 


4 
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Gnorimus maculom «, on blossoms, very 
rare. 

Trickiux, all species are found on flowers 
and blossoms. 

Valgus, in decaying chestnut trees. 
SPONDYL1DJS. 

Parandm brunnea , under bark of old de¬ 
ciduous trees. 

CEE AMB Y CIDiE. 

Ortliosoma brunneum, under loose bark. 

Pr tonus, like Orthosoma . 

Sphenosteth us taste *, not common on bushes. 
Asemum mcestum, on pine. 

Cnocephalvs, frequently met with in lum¬ 
ber yards. 

'modicum cucujiforme , abundant under 
bark. 

Ilylotrupes bajulus , on posts, lumber, etc.; 
ligneus, on juniper. 

Phymatodes varius, in oaks; amcenus , in 
grapevine. 

Callidium, all common on pine. 

CEme rigida, on juniper. 

Gmedia minuta , on twigs of trees. 

Ckion cinctus. in hickory and oak. 

Eburia quadrigeminata , in lumber yards 
and attracted by light. 

Romaleum atomarium and rufulwm , both 
not common. 

Efaphidion villas* in*, extremely abundant; 
mucronatum , common, nnieolor, less 
common; aubpubescens and cinera&cena, 
rare. 

Tylonotus btmaculatua, rare, a specimen 
found at electric light. 

Heterachthes guadrimaculatus and ebenus, 
both rare. 

Curirn, Phyton, Obrium, l>eaten from 
branches and twigs. 

Callimaxya sanguinicollia, on flowers. 
Moforekus bimacxdatus, on blossoms. 
Rhojkriopboru*, on flowers. 

Tragidion eoqmts, rare. 

Pwpsuricenus hamercdis, on hickory and 

<■ oak; dxiUaria, rare. 

ftofyU nduraiisj very common on flowers. 

n&tatus, on various trees, 
on hiekory in spring; robi- 
'j $'***?i , very common on solidago in 
1 ab&fcnaa. , 


Calloides nobilis , rare. 

Arhopalusfubnvnans, rare. 

Clyius marginicollix , not common. 

Xylotreehw colonm, very common; #(/£&- 
tofu#, in pine; qaadrimaculatus , rare. 

Xeoclytua, on flowers and running on 
trees. 

Clytanthus rurieola and albofasciatus, both 
rare. 

Microclytus gazellula, one specimen. 

Cyrtophorus cerrueosus , common on flow¬ 
ers. 

Tillomorpha gnmnuta , bred from sumac. 

Euderces pictpe *, very common on flow¬ 
ers; pini, in lumber yards. 

Atimia confusa, not common on juniper. 

Distenia undata , in grapevine. 

Desmocerus palliatus , on sambucus. 

Xecydalis meUitus, one specimen. 

Encyclops c(prideus, on flowers. 

Rhagium lineatum, very common under 
pine bark. 

('entrodera de< olorata and ptcta, of both 
single specimens. 

Tojtotus trwittatus, one specimen. 

Jcwirop* direct a, not common; discoidea, 
one specimen. 

Gtturates cycnipennis, on blossoms. 

Strangcilia and Typoeerus, all on blossoms. 

Jjeptura , all on blossoms and flowers; 
marginaia, very rare; hematites, circum- 
data , piitera, are rare; Imeola, uitens , 
vitUita, mgana , cordifera, proximo ,, are 
common; of subhamata and mutabilia , 
single specimens. 

Eurypiera lateralis, rare. 

Cifrtinus pymiens, common on trees and 
bushes. 

Paenocerua supemotatm, common on vari¬ 
ous deciduous trees. 

Monohammus, on pine; also in our lum¬ 
ber yards. 

Dorcaschema wildii , on osage orange; 

on mulberry and osage 
o ange; nigrum , rare. 

Heicemis dnerea , on mulberry and hickory. 

Cacoplia pullaia, one specimen, 

Gtocs pidverulenta, oeulata , and /<«- 

seUata, on bushes; pulchra, on hickory; 
debilis, on white oak. 

Pkctrodera scale tor, on willow; two speci¬ 
mens near the Free Bridge. 
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Acauthodcrex tptadrigibbux, rather rare; 
decipieni f, very common; morrtsii, very 
rare. 

Leptostylux and Liopttx. all on old twigs 
and dead branches. 

Dectex xjjino&ux, common on various weed*. 

Lepturges, like Leptostylux 

Hyperphtiys, like the preceding 

Urngmph >8 fascia to, on deciduous trees. 

Ceratoyraphis puxdlux, in pine trees. 

Act mih ochms obsoletuxand nodosum, in pine. 

Pogonocherus m ixtux, in pine, rare. 

Ergrus daxycerux, very common on decidu¬ 
ous trees. 

Enpogonins fotncntoxitx, not rare on pine; 
resit tux, on bushes; xubarniatux, rare on 
beech. 

Onciderex cutgulaUt, on persimmon. 

Atu rut cry pin, on old branches. 

Hippopsix lemntxrata, on weeds. 

Super da ohllqva, on alnus; Candida, on ajv- 
ple trees; tridentata and vest it a, on elm; 
lateralis , on willows; puncticottix, on 
Rhus toxicodendron . 

Oherea bimaculata , on rubus; J-pvnctata, 
on solidago; ocellata, and gracilis, rare; 
ruficollix, on sumac and sassafras. 

I drops monnstigma and jncunda, on mead¬ 
ows. 

Trfraopes tetrnophthahnvx, on Asclephts wr¬ 
it nii; canter tutor, on an orange-colored 
aselepias; 5-maeidatm, on specimen. 

. 1 mphionycha flammata , on bushes. 

Dysplmgit tenuipex, in hickory; 7«™, one 
specimen, 

CHRYSOMELIOE. 

Doitar,in cmcticornix, palm atu, andpiscatrtx, 
on aquatic plants; the others on swampy 
meadows; the only specimens of hypo- 
leura -were found at electric light. 

Hiemonia nigricornis, in swamps on water 
plants. 

Orsodacna atra, on willow blossoms in 
early spring. 

Zeugophora puberula, on poplar. 

Sipi eta femtginea, rare. 

Lema sayi , on Commelymt I'ivginiea, along 
the Potomac Flats; trilinrula, on pota¬ 
toes; 6-punctutu and brunnivoUix, in 
meadows, 


Criocerix axpuragi and IJ-punctatu, on as¬ 
paragus, imported. 

Anomoea laiiclavia , common on robinia. 

Cosctnoptera dominicana , on bushes and 
herbs. 

Baht a and Suxinis, on meadows. 

(Jhlamij\ larva on sycamore. 

Exema gibber and conspersn , in meadows 
and on shrubs. 

Baxsctreux and Cryptocephalus. All species 
of these genera live on various flowers 
and bushes; only xcJtreiberxu on pine. 

Griburtus equestrix, on wild roses. 

Parhybrnchys , like < ' rypiocephalm; tridens, 
on Rhus toxicodendronx; there are some 
unrecognized forms. 

Monachitx, Dutch us, Triachus, all on bushes 
and plants in meadows; Dutch us leris 
and Triachm menus are rare. 

Fttliu ritirida and lomjtpcs, common on 
grapevine 

Xanthoma, very common on various 
bushes. - 

Myochrovs denticollis, by sweeping mead¬ 
ows. 

Glyptoscelispubescent and baebattt, common 
on pine. 

Gntphopx, m meadow's, especially on 
clover. 

Tyixjphorus cnuellux and varieties, very 
common in meadows; riridicyaneus , 
rare. 

Metuchroma, on bushes, especially oak. 

Chrysochus auratiis , common on apocy- 
num. 

Tymncx tricolor , common on bushes. 

Colaspis, common on meadows and 
bushes. 

Rhabdoptmix picijtes, like Colaspis. 

Xodonota, on flowers and bushes. 

Chryxodina , like Colaspis , very common. 

Prasocuris varipes , on swampy grounds. 

Labxdomera clmcodis , on Aselepias incar- 
nattt . 

Leptinotarsa decemlineaia, the well-known 
potato beetle; juncla, has disappeared 
from our fauna since the arrival of 
decemlineaia . 

Zygogrammn and CaUigrapha,sll on mead¬ 
ows and weeds. 

Phtgioderu rtridis, very common on cru¬ 
ciferous plants. 
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Gastroidea cyanea , on rumex. 

Lina lapponica and seripia, on willows. 
Monocesta coryh , on elm, rare. 

Trirhahda tomentosa, rare; riryata, one 
specimen. 

Galerucella americana, on solidago; ra/o- 
sangiimea, on Azalea nud {flora; nym- 
phsese, on nymphsea and other aquatic 
plants; decora, on willows; not at a, on 
eupatoriuni; xanthomelscna , on elm. 
Diabrotica, ld-punctata and rittata , com¬ 
mon everywhere; atnpennis, rare. 
Phyliohroiiea disco idea and limbata , on 
swampy grounds. 

Luperodes meraca and cyanellus, on mead¬ 
ows. 

Phyllechthrus dorsalis and gentihs, on les- 
pedeza. 

Cerotoma trifurcata , common on bushes 
and meadows. 

Blepharida rhois , on rhus. 

PacKyonyelms paradoxus, on smilax. 

Hyped,ampsis pilosa, not rare. 

(Edionychis, more or less common by 
beating meadows; nans, very common; 
indigoptera, one specimen. 
j Disonycha, like (Edionychis; n-rittata, one 
specimen. 

Sphseroderma opimu, several specimens 
by sweeping. 

Halticachalybea, on grapevin c;fnscosvnea, 
on oenothera; ignita , everywhere in 
bushes; ttmeenu, rare; marevagans, one 
specimen. 

Lactica iris and tibialis, both rare. 
Biphaulaca bicolorata, rare. 

Orlkaltica copalina, very common on 

sumac. 

Crepidodera rufipes, on black locust; hel- 
nines, very abundant on willows; atri- 
, rentris, abundant on meadows. 

JSpUrir, very abundant on various low 
plants; parvula, on solanum. 

Mantyra floridtma, swampy meadows. 
ChHomema, all on meadows; subcylin- 
drica and proienm are rare. 

System,, all on bushes and lower plants. 

, by sweeping meadows. 

Apk&iom insoUta, very rare. 

all on cruciferous plants, ex- 

sweeping tueadows. 


Ihbolia borealis , on plantago. 

Psylhodc* convenor, on low plants. 

Microrhopala rittata and lerenc, live on 
solidago; the others are rare; mefshei- 
meri t very rare. 

Odontof a scapular is slxuX hicolor on mead¬ 
ows; dorsalis, on black locust, nervosa, 
everywhere on bushes; horui, very rare. 

Churisienu einadne, one specimen. 

Octotoma phcutula , on Tecoma radicam. 

Steiuspa metulliea, on swampy meadows. 

Cassida nigripes on convolvulus, hirittuta, 
on potatoes. 

Coptocycla cluvata , on oak; the others 
mostly on convolvulus. 

Chelymorphn argtis, common on convol- 
vulaeeftj. 

BRUCHID^E. 

Spermopliagus robinhr, on Gleditschia fria- 
cauthos. 

Bruch us ptsorutn, in peas, imported; chi- 
nensis and J-inoculatus, both imported; 
hirulneratns , in seeds of Cassia mai u- 
fund tea; dhtinguendus, on Luduigiu al¬ 
tera {folia; obsoletus , in seeds of Tephrosia 
rirgtniamt; obtedus in beans; hibisci, in 
seeds of Hibiscus mosekeutos; exiguns, in 
seeds of Amorpha fruticosa; of calnts and 
perfovatns , single specimens. 

'/.abrotes obliteratus and subnitens, rare, 
habits unknown. 

TKNEBRIONIDiE. 

Epiiragm arundinis, on bushes. 

Phclfopm obcordata, under old bark, one 
specimen. 

Blaps si mil is, said to be found in Alexan¬ 
dria, Virginia. 

Polypleurus gemmatm, under stones and 
chips. 

Nyctobates penmytvanica, abundant under 
loose bark, 

Merinus Iscvis, like Nyctobates. 

Haplandrusfemoratus and ater, under loose 
bark. 

Scotobaies calcaratvs, common under bark. 

Xylopinua , under bark; lenescem , rather 
rare. 

Tenebrio obscums and moliior, introduced 
species; coxfanevs and ienebrioides, under 
loose bark. 




NO. 127ft. 


BEETLES OF THE DISTRICT OF COLUMBIA— CLKE. 


53 


ECOLOGICAL NOTES—Continued. 


Opatrlnns notns, very common under 
stones. 

Blctpstmus, under stones and chips in 
sandy places 

Trlhoilitni fevruglneum and confu&mri, under 
hark, introduced. 

Lypina Jicicola, rare. 

DUrdvs punctata*, very common under 
bark. 

Echocerus muj'dlosus and dentlyer , both im¬ 
ported. 

Alphitohiux diaper tuns, common, im¬ 
ported. 

China, all in rotten wood. 

Entochia plcen, under stones and in moss 

Jbmr/tw bnmneus, exceedingly common 
under old leaves 

Paratenrtus, very common on dry leaves. 

Prat tens fvscnlus, in rotten wood, rare 

Diaperis hydm , in fungi, abundant. 

ArrhenupUta bicornis and viridipemm, on 
various fungi. 

Platydema. The species of this genus 
live all under bark infested with fungi; 
rujicolle, rare. 

Phylethux blfasciatas, in fungus. 

Paloras ratzeburgi and sxtbdepressus, in 
seeds, imported. 

Hypuphhrvx, parasitic on Scolyt ids; pillger, 
rare. 

Pentaphyllus pallidas, in fungus. 

Boletolherus Infurats, in hard fungi grow¬ 
ing on trees. 

Bgletophagus curt kola, under old bark. 

Helops mleans, a liter lean as, and ureas, at 
the base of trees; venustus, on dead 
branches of oak. 

Meracantha coniracia, on old trees. 

Strongylium tenuicolle and terminal urn , in 
rotten wood. 

CISTELIME. 

AHecala atra and punctulata, on dry twigs. 

Hymenorvs, on bushes and dead branches. 

Cistela brevis and marginata, on flowering 
trees. 

Isomlra t on flowers and bushes. 

Myeetochares , on old wood, but rare. 

Chromatia amtena , rare. 

Capnochroa and Androchirns , on bushes 
and old twigs. 


LAGRIIDJE. 

Arthromacra tenet*, common on bushes. 

Statlra , like Arthromacra. 

MOXCttlMIlLE. 

Hyporhagus panctulaius, <*< nnmnn on chest¬ 
nut logs. 

MELANRRYIDJE. 

Tefratoma tessellata, on rotten twigs; trim- 
corn in, rare. 

Ibsen us ham trails, in fungi, not common. 

Penthe, in fungi growing on logs and 
stumps. 

Syuchroa pamtata, very common under 
bark. 

Eustrophus and Holosfrophus , in fungi. 

Orchesia , in hard fungi growing on trees. 

Hallomenns , on fungi 

Mlcroscapha davicornis , common on dead 
twigs. 

Melandrya, under old hark. 

Carebara longula, on pine twigs; one 
specimen. 

Spilotus 4-pustulosns, common on twigs. 

Enchode8 sericea , from a felled old tree; 
one specimen. 

Mystaxkx simulator, under bark. 

Hypulus litnratus, common on moss grow¬ 
ing on trees; concolor, rare; mudoueri, 
one specimen. 

Syniphora jiavlcoUls and rugosa , both 
common everywhere. 

Anisarya glancula , on dead twigs. 

Si rapt at sericea, very comnn »n on 1 dossoms. 

AUopodti hi tat, on flowers. 

Cartifa, very common on bushes. 

Sot has rarians, on Cral&gtts. 

Myctenis scaber, on flowers. 

PYTHIILE. 

Boros vnicolor, under pine bark, once 
found across the Free Bridge. 

Pytho amencanus, under bark of stumps, 
rare. 

Salplngus nrescens, rare, two specimens. 

Rhinoshnus viridkeneus, one specimen. 

(EDEMERIDAS. 

Microtmms sericans , very common on 
bushes. 
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Xttcerdes melanum , everywhere in the 
city. 

Oxacis, Prnhoara , and Asdcra, all on 
flowers. 

MORDELLID^E. 

Pentaria trifasciata, on flowers, common. 
Anctspisflavipennis and rufct, on flowers. 
Tomoxia lineella on old twigs; niclusa, one 
specimen. 

Mordella , all the species live on bushes 
and flowers. 

Mordellixtena. The very numerous species 
of this genus live partly on flowers, 
partly on dead twigs. 

ANTHICIDjE. 

Stereopalpus mettyi, on bushes near water. 
Corphyra, on flowers in swampy localities. 
XylophUus melsheimeri, basalis , nebuloms, 
and Jasciatm, on bushes; subfasciatus, 
under old leaves and bushes; bmnni - 
pewnis, under bark of sycamore; nokitus, 
rare; impremts, on pine. 

Macratria confusa and murina, on bushes 
near water, very common. 

Noioxus anchor a, monodon, on flowers and 
bushes, very common; bkofor, under old 
leaves, very abundant. 

Mccynotarsus candidus, on sand banks near 
Eastern Branch. 

Anthicus. The numerous species live 
either on flowers or on the banks of the 
river. 

PYBOCHROIDiE. 

IschaUa codaia, in white rotten wood, rare 
Pyrochroa flabdlata and femoralis, under 
chips of wood. 

Dendroides canadensis, under bark of trees. 
HELOID^E. 

Mdoe, all species are crawling around in 
early spring. 

Tricrania saaguimpenms, found in Rock 
Creek VaUey on gravelly grounds. 
Xemognatha nemorensis and cribraria, on 
flowers of solidago. 

Zonitis bilineaU r, on flowers. 

Momia mmutipennis, in clay banks inhab¬ 
ited by Anthophora abrupta* 


Maerohasix iniimhr, on solidago and pota¬ 
toes. 

Epicauta penmylranicn and chorea, on 
solidago and solanum; vittata and fm- 
nixcata, on potatoes; stngosa, on flowers; 
trichrm , on convolvulus. 

Pyrota germari and Umbalis, on solidago 

Pomphopera (men, on willows. 

RHIPIPH ORID JE. 

Pelecotoma flavipes, rare. 

Rhipiphorus, all on flowers. 

Myodites fasciatus and varieties, on soli¬ 
dago and sumac. 

STYLOPIDiE. 

Xenos pechi, parasitic ou polistes. 

RHINOMACERID^E. 

Rhinommer piloms and elongatus , very 
common on dying pine trees. 

RHYNCHITIDjE. 

Auleles cassandrie, on bushes. 

Eugnamptus a ngustalns and collar is, on 
sycamore and other trees. 

Rhynchiies , on various bushes, mostly oak. 

Pterocolus oratus, on oak bushes. 

ATTELABIDiE. 

Attelabus, mostly on oak bushes. 

OTIORH YNCUIDiE. 

Epicserus mbricatm, common on dry 
meadows. 

Hormones undid atm, rare. 

Pamcopus er inace us, wild grapevines, 
June, July. 

Phyxelis rigid us, under stones. 

Oliorhynchws sidcatus, one specimen in 
Oak Hill Cemetery; omtus, two speci¬ 
mens. 

Cercopeus chrysorhceus, in early spring, 
under chips and stones. 

Tanymecus ronfertux, on dry meadows; 
common. 

Pandeletejm hilaris, extremely abundant 
on branches and bushes. 

Brachystylus acrutus, exclusively on per- 
simtuon. 
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A i thrust uh Uvnialas, .on hazel and other 
bushes. 

CURCULIONIDjE. 

Sitones flavescem and hispidufus, very com¬ 
mon on clover. 

lihjfcents norehoruceims, on hickory. 

Apion. All species occur on dry or moist 
meadows, on shrubs and bushes; only 
a few of them have been bred, and 
the food plants of these have been 
repeatedly recorded. 

Podapion gallicola , bred from its gall on 
Pinus rigida . 

Phytonomus comptm , on meadows; punc- 
tatus, is the well-know n imported clover- 
leaf beetle. 

Listronolu .s, all the species are found on 
sandy and muddy grounds near water 

J Ltcrops, like Lisfronotas. 

P'modes stroll, common on pme. 

Puchylobim and Hylobius , like Pmodes. 

Eudodmus numnerheimi, rare, 

Lixus, all occur on rather low meadows. 

Dorytom us brevicollis , on poplar. 

Pachyplumes amounts , on Cuscuta. 

Smieronyx . All the species are found by 
sweeping on meadows. 

Promecotarmx gibblmatrix, like Smicronyx. 

Phyllotroi femtginens, on bushes. 

Brachybamus , Onychylh , Endtilws , 7hn t y- 
sphyrus, Lissorhoptus, and Bngous , all 
these genera are found on palustral 
plants. 

Otidocephalus . Our sjyeeies are inquili- 
nous in Oynipid galls. 

Magdalis olyru, on hickory; perforata and 
hispoldes , on pine; pandura and pallida, 
on elm. 

Tachypterus quadrigibbus, on Crataegus and 
apple. 

Anthonomvs gularis, m pods of cassia, 
suluralis in wild plum; sycophanta, in- 
quilinuus in willow galls; juniper* n as, 
in the juniper fungus; moleculus , on 
solidago; ungulttris, in Cassia maryltm - 
dica; sigmtus in Fragaria and rosaceous 
plants. 

Pseudanthonomm cratxgi , on crahegus. 

Xanthas jiygmtnts, on junker. 

Elleschus ephippiatus, on willow. 

Acatyptus carpini, on willow blossoms. 


Orchestes ml iris, nigcr, pallidicorni* , on 
willows; betuleti , on Betula nigra. 
Prionomems calceatus , on sassafras. 
Piazorhinus scutellaris, very common on 
bushes; pictas, rare. 

Thysanocnemis helvohis and frarini , in 
seeds of Fraxinus. 

Ploceies ulmi, on Cephalanthus Occident* dis. 
Gymnetron teter , on verbascum. 

Miarus hispid ulus, on Lobelia syphilitica. 

Lie mosa ecus plagintus , on oak bushes. 

< bnotrachdus juglandis and elegans , on 
hickory; emtitgi, on eratsegus; 

on plum; tuberosus , on urtica; 
jissunguis , on hibiscus; auaglypticus, 
under moist bark and various bushes, 
very common; hispidus, rare. 
Rhyssemutus Uneaticullis, in the pods of 
asclepias. 

Chalcode rmus col laris, rate. 

Microhyus setiger. on dead branches. 

righius, in red-rotten wood. 
Acalles, all under decaying leaves. 
Tyloderma foreolaftun, in steins of <Eno~ 
thera biennis; fragaruv, on fragaria; 
icreum , on plants growing in bogs. 
Phyrdenus undulus, on Solatium nigrum, 
i'ryptorhirnchus. All species are on dead 
twigs. 

Piazurus oculatus , on bushes, very com¬ 
mon. 

Copturus binotatus, on Glediimdim triacan- 
thos; quercus, on oak; longulus, in poda¬ 
pion galls; minuiui t, on oak. 

Acoptus sutural is, common on dead 
branches. 

Tachygonus leeontei , on oak; tardtpes, rare. 
Moitonychux ndpectdns, on iris. 

Craponius lux quails, on grapes. 
Acauthoscelis citrtns and acephaluU, com¬ 
mon on i>olygonum. 

Auleutes, all on swampy meadow's; nebu- 
losus and asper, rare. 

Pelemmmnx crista fas, one specimen. 

Acallodes rentricosns, rare. 

C eutorhynchm rapn\ on lepidium and! 
other cruciferous plants; the othfli 
species all live on plants in maiMM 
ground. * Ju 

Ctdogasier zimmennanni , on swmI 
places, !if«i 

Pengaster (return, like Ccelogasteii| 
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Pelenomus sulctvuUu s*, on polygonum. 
Rhtnonnis periearpius, pyrrhopus, and lou- 
guhis, all on polvgonareous plants. 

Ban s', the species are obtained by sweep¬ 
ing meadow’s. 

Plesiobaris T-signum and dixjinicta, in 
swampy meadows. 

Glyptoburi h, Onychoharts, and Aulobaris, 
all are obtained by sweeping marshy 
meadow’s. 

Ampeloglypter ater and Madarelim, on 
ampelopsis. 

Desmoglyptux cvenatm , on wild grape. 
Psendobaris pectoralis and nigrina on 
meadows. 

Trichoburis trhiotata, on potatoes. 

Centrum*a. All live on flowers, especially 
in the fall. 

Centrinopus, Nieentrus, Limnobaris , OVujo- 
lochu.% Idwstetkus, and Stelhobarix, all 
these genera live on various herbs and 
weeds in meadows. 

Z.iglyptns striaim and mlcatvx, in dead 
twigs. 

Oomorphidius IsevieoUis, one specimen. 
Barium cribricolfis and eurtieoUis, rare. 
Barilepion jiliforme, in swampy meadows. 
Plocamm lmpiduhis, breeds in dead twigs 
of Robinia pseudacacia. 

Balaninus . The habits of these species 
have repeatedly been placed on record. 

BRENTHIDAS. 

EitpmKs mhtuta, under loose bark of vari¬ 
ous trees. 

CALANBRIDJ2. 

Rhodobasnus 13-punctatus, very common 
on meadows. 

Sphmophorm. The species live on the 
rootsof grasses in sandy places; och reus, 
melanocephaltts, sculjtiiUs, and panulm 
are very abundant. 

Otiandra oryzie and gramria , in stored 
rice, w’heat, corn, etc. 

Dryophthorus eortiadis, very common un¬ 
der bark of rotten trees. 

Himatium errans, under bark; votncum , in 
bark of Liriodendron tulipifera. 

Gmanux impremfrom, under bark of vari¬ 
ous trees* 


Btemmmm palhdus, under bark, rare. 

Phhntphagm apionides and minor , on dead 
twigs. 

1 Vollaxtonia quercicola, like Phheophagus. 

Amaurorhinus nitenx, on dead branches of 
grapevine. 

Hexarthrum ulket, rare, seems to be im¬ 
ported. 

Rhyncolus oregonensis, rare. 

fitmoscelis brevis , common in rotten wood. 
There are several underscribed Calan- 
dridw. 

SCOLYTIDJE. 

Sen!ytux qmdrispinosus, on hickory; muti- 
rns, on celtis; rngulosus, on fruit trees. 

Chramesus i© orisc, in branches of hickory. 

Phlfeotribus liminaris , on fruit trees; fron¬ 
talis, on Morns rubra. 

Hylesinm aenlealus , under bark of ash; 
opacuhts , under elm bark; fasciatus, 
rare, infests twigs of Fraxiims. 

Cnesinus strlgicolUs, on liquidambar. 

Phheosims dentatus, under bark of juniper. 

Cnrphohorus bifurens, under pine bark. 

Dendroctonus terebrans, under pine bark; 
frontalis , one specimen. 

Hylastes , all on pine; also Rylurgops pini- 
fex. 

Crypiurgus alutaceus, on pine. 

Qryphalus Hgidus , on beech, one speci¬ 
men. 

Coecotrypes dndyliperda, found occasion¬ 
ally in dates in our fruit stores. 

Hypothec emus ernditm and dmim'dis, 
found abundantly in dry tw’igs of vari¬ 
ous trees in early spring, 

Pityophthorus tninutissimm, under oak 
bark; p\dicarius, pidlus , puberulus , an- 
uecteus and hirticeps, on pine; consimdis, 
on rhus. 

Pityogen ex plagiatus, on pines. 

- Xylodeptex decipiens , rare. 

Tomicus. All under bark of pines. 

Dryocodes granicollis , rare. 

Mieracis suturalu and opacicollis boring 
in old twigs; ntdis, in willow, rare* 

Thysanoes fimbrkomis, in dead hickory 
twugs, 

Gnathotricfms materiarius and aspendus, 
in pme. 
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Xyleborus tachygraphvs , bores m Acer 
dasycarpum and other trees, on the shore 
of the river; dlspur, in apple; cels us, 
in hickory; biographic, male of celsus; 
fuscatus, very common in oak; plam- 
colhs, probably male of funiat us; re- 
tusirolhs, probably male of pubescent; 
xylographus, abundant on oak. 

Xyloterus scabricollis, rare; politus, com¬ 
mon, bores in Acer dasycarpum . 

Corthylm pundatimmu #, common in the 
roots of Vaccmium coipinbosam. 

Monarthrum fasciatum and mall , very 
abundant in deciduous trees. 

Platypus favicornis and quadr identities, 
mostly boring in pine. 

ANTHRIBIDJE. 

Eurymyder fasciatus, on old branches. 


Tropideres hi mandates and recta*, on dead 
twigs. 

Hormlsctis , Torotrupis and Ensphyrm, all 
common on old twigs. 

Piezocorynus dispar, mast us and miutn*, on 
old logs and under loose bark; a a itus 
rather rare 

Anihribus cornutm, not rare on dead 
branches, 

Cratopari* lunatus and laynbris, in fungi 
growing on old logs; burnt ns, exceed¬ 
ingly common; lugubrix, rare. 

Brachytarsns alternates a.ml variegates very 
common on meadows; tomentosus , very 
common on ambrosia. 

Anthribuhis rota mint us, on swampy mead¬ 
ows, common. 

Choragus, not rare on dead twigs. 

Euxenus punctata*, on twigs, rare. 




NEW DIPTERA FROM NORTH AMERICA. 


By D. W. COQTJILLETT, 
Custodian, Section of Diptera. 


The present paper is based primarily on a series of specimens col¬ 
lected by Mr. H. S. Barber, who, as assistant to Mr. E. A. Schwarz, 
accompanied the latter on a collecting trip to portions of New Mexico 
and Arizona during the past summer. The object of this expedition 
was to obtain specimens of Coleoptera, and the collecting of the 
Diptera was therefore a digression from the real object for which the 
trip was planned. The Diptera thus secured are almost without excep¬ 
tion in first-class condition, and form by far the most valuable collec¬ 
tion in that order that the United States National Museum has acquired 
during the past year. Owing to pressure of other duties only a por¬ 
tion of the collection has as yet been worked up, but even this portion 
has yielded many new and interesting forms which it is deemed advis¬ 
able to make known at as early a day as possible, and they are there¬ 
fore duly characterised in the following pages, f 
To the descriptions of these new forms are added tk>se of several 
others obtained from various correspondents, and for some of which 
manuscript names have been sent out. Altogether, 4 new genera and 
94 new species are described in this paper. 

Family TIPULEDJJ. 

ORIMARGA ARIZONENSIS, new species. 

Body and head black, head and thorax rather densely gray pruinose, 
abdomen very thinly grayish pruinose, slightly polished, apex of 
female ovipositor reddish yellow, her pleura with a whitish vitta on 
the lower part; male claspers very broad, about one-fourth longer 
than broad, bluntly rounded at the apex; antenna and mouth parts 
dark brown, halteres whitish, the base yellow, the knobs pale brown; 
cox® dark yellow, remainder of legs pale yellow, apex of femora, both 
ends of tibiae, and the tarsi toward the tips, brown; wings hyaline, 
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toward the base whitish, the extreme base dark yellow, venation as in 
Osten-Sacken’s figure of alpina 1 with these exceptions: Apex of aux¬ 
iliary vein at one-fourth of distance from base of second vein to mar¬ 
ginal crossvein, small crossvein opposite or beyond the marginal cross¬ 
vein; length 9 to 10 mm. A specimen of each sex collected June 25 
and 26, 1901, by Mr. H. S. Barber. 

Habitat . —Hot Springs, Yavapai County, Arizona. 

Type . —Cat. No. 6154, U.S.N.M. 

This European genus has not heretofore been reported from this 
country. The present form agrees well with the original description 
of this genus, except in the venation and the form of the claspers of 
the male. 

Family CULICIDiE. 

CULEX BIMACULATUS, new species. 

Bright yellow, the apices of the palpi and of the proboscis, also the 
antennae except the bases, dark brown, a large black spot above inser¬ 
tion of each wing, apices of femora black, tarsi ctianging into brown 
toward the apices; bristly hairs and scales of head and body bright 
yellow, mesonotum highly polished: tarsal claws large, the front and 
middle ones toothed, the hind ones simple; wings hyaline, strongly 
tinged with yellow along the costa, lateral scales of the veins very 
small, interspersed with very elongate, narrow ones, petiole 0 f first 
submarginal cell nearly as long as that cell, crossvein at apex of second 
basal cell nearly its own length from the one at apex of first basal cell; 
length, 5 mm. A female specimen collected June 16 by Mr. C. H T. 
Townsend. 

Habitat .—Brownsville, Texas. 

Type. —Cat. No. 6259, U.S.N.M. 

CULEX FLETCHERI, new species. 

Head black, scales of occiput narrow, golden brown, on each side a 
patch of broad, appressed yellow ones, antennae brown, the first joint 
and bases of the second and third yellow, palpi yellowish brown, 
proboscis black, the median portion brown; body black, metanotum 
brownish yellow, scales of thorax golden brown, the bristly hairs and 
those on the scuteilum golden yellow, abdomen wholly covered with 
pole yellow scales; femora yellow, the apices and tibiae blackish, the 
scales mixed white, yellow and black, not forming distinct bands; tarsi 
black, the bases yellowish brown, a band of white scales at bases of 
the three median pints on the front and middle tarsi, of theJast four 
, of the hind ones, claws very large, toothed; wings hyaline, veins 
} yWfew^scaies sparse, small, those near base of wings chiefly yellowish, 

.;. .....—-— -- 

a W>i I' * 1 Monographs Diptera N. Am., IV, pi. i, fig. 9, 
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the others brown, the lateral ones on first four veins and upper branch 
of the fifth very narrow and elongate, petiole of first submarginal cell 
about half the length of that cell, crossvein at apex of second basal 
cell about its length from the one above it; halteres yellow, the knobs 
brown; length, 6 mm. Two females collected by Dr. James Fletcher, 
for whom this unique species is named. 

Habitat .—Carnduff, Assiniboia, British America 

Type. —Cat. No. 6255, U.S.N.M. 

CULEX SQUAMIGER, new species. 

Head and its members black, middle of proboscis brownish, scales 
of occiput mixed golden and pale yellow, many black ones along the 
eyes, palpi black scaled, those at base, before the middle and at apex 
white; body black, scales of middle of mesonotum golden brown, those 
along the sides and on the pleura pale yellow, bristly hairs of thorax 
mostly black, those of scutellum chiefly yellow; scales of abdomen 
black, a large patch at base of each segment and several scales scattered 
over the remainder pale yellow, scales of venter pale yellow; femora 
and tibire brown, the scales mixed black and yellow, not forming dis¬ 
tinct bands, posterior side of the femora yellow and yellow scaled; 
tarsi black, the scales mixed black and yellow, a band of whitish scales 
at bases of the last four joints, claws toothed; wings hyaline, veins 
yellow, densely covered with rather broad mixed brown and whitish 
scales and with many very narrow ones in the apical third of the wing, 
petiole of first submarginal cell about two-thirds as long as that cell, 
crossvein at apex of second basal cell less than its length from the one 
above it; halteres yellow, the knobs marked with brown; length, 5 mm. 
Four female specimens. 

Habitat .—Palo Alto (V. L. Kellogg), and San Lorenzo (Gr. Eisen), 
California. 

Type .—Cat. No. 6256, U.S.N.M. 


Family CHIRONOMID^E. 

CERATOPOGON GEABER, new species. 

Black, knob of halteres white, abdomen 3 T ellowish brown, scutellum 
and legs yellow, apices of hind femora, of all tibiae and joints of tarsi, 
also an annulus near middle of front tibise, black, bases of front femora 
and an indistinct annulus beyond the middle pale brownish; eyes nar¬ 
rowly separated on the front, mesonotum opaque, whitish pruinose 
and with a brown median witta, abdomen spatulate, somewhat opaque, 
narrow hind margins of the segments yellowish; legs slender, not 
spinose, first joint of hind tarsi nearly twice as long as the second, the 
last one nearly twice as long as the fourth, the claws large and of an 
equal size; wings bare, whitish, third vein reaching to six-sevenths 
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length if wing* separated from the first and not connected with it by 
a crossvein, apex of first near one-third length of third, fourth forks 
at small crossvein; length, 2 nun. Two female specimens collected 
by Mrs. Annie T. Slosson. 

Ilalntat .—Biscayne Bay, Florida. 

Type. —Cat. No. 6155, U.S.N.M. 


CERATOPOGON INERMIS, new species. 

Black, the antennse and legs dark brown, the palpi, scutellum, 
halteres, and tarsi yellow; eyes rather widely separated on the front, 
mesonotum opaque, on the sides gray pruinose; femora slender, with¬ 
out spines, first joint of hind tarsi nearly twice as long as the second, 
last joint over three times as long as the fourth, without spines, claws 
large and of an equal size, no empodia; wings hyaline, bare, third vein 
separated from the first, ending near five-sixths length of wing, fourth 
vein forking slightly beyond the small crossvein; length, nearly 1 mm. 
A female specimen collected June 27 by Mr. H. S. Barber. 

Habitat .—Hot Springs, Yavapai County, Arizona. 

Type,— Cat. No. 6156, U.S.N.M. 

CERATOPOGON EXILIS, new species. 

Black, the mouth parts, broad margin of scutellum, legs and halteres 
light yellow; plumosity of antenna* whitish, mesonotum polished, legs 
slender, without spines, first tarsal joint about twice as long as the 
second, the last two of nearly an equal length, claws small, of an equal 
size, empodia large; wings hyaline, bare, third vein contiguous to the 
first, ending near two-thirds length of wing, apex of first vein near 
middle of the third, fourth vein forking slightly beyond the small 
crossvein; length, 1 mm. A male specimen collected May 15 by Mr. 
H. S. Barber. 

Habitat. —Washington, District of Columbia. 

Type .—Cat. No. 6157, U.S.N.M. 

CERATOPOGON STIGMALIS, new species. 

Black, the knobs of halteres light yellow, legs brown, both ends of 
the tibm and whole of tarsi except apices of the joints yellow; eyes 
contiguous, mesonotum apparently subopaque (injured), legs slender, 
not spinose, first joint of hind tarsi about twice as long as the second, 
the fifth twice as long as the fourth, not spinose below, claws on all 
^tarsi unequal in size, the longest almost as.long as the last tarsal joint; 

, Things hyaline, bare, third vein considerably thickened, ending near 
| three-fifths length of wing, connected to the first by a crossvein, apex 
vein near three-fourths length of the third, costa emarginate 
f it of the latter, lower branch of fourth vein obliterated except 
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toward its apex; length, 1 mm. A female specimen collected August 
8 by Mr. H. S. Barber. 

Habitat .—Las Vegas Hot Springs, New Mexico. 

Type. —Cat. No. 6158, U.S.N.M. 

CERATOPOGON PILOSUS, new species. 

Head black, face yellowish brown, mouth parts and antennse brown, 
first joint of the latter yellow, eyes contiguous, mesonotum brownish 
yellow, opaque, its hairs yellow, scutellum and middle of metanotum 
brown, pleura yellow, abdomen dark brown, bases of the segments and 
the venter yellow, legs yellow, not spinose, bearing many very long 
hairs, first tarsal joint slightly shorter than the second, the last two 
subequal in length; claws minute, of an equal size, empodia large; 
wings hyaline, wholly covered with brown hairs except those along 
basal half of costa and a patch at apex of third vein, which are light 
yellow, third vein contiguous to the first, ending at middle of length of 
wing, apex of first vein near two-thirds length of the third, fourth vein 
forking slightly beyond the small crossvein; halteres yellow; length, 
1.5 mm. A female specimen collected May 3 by Mr. H. S. Barber. 

Habitat .—Washington, District of Columbia. 

Type.— Cat. No. 6159, U.S.N.M. 

CERATOPOGON ANCORUS, new species. 

Head yellow, upper half of occiput black, antennse brown, the joints 
except the last one only slightly longer than broad; thorax and scu¬ 
tellum light yellow, mesonotum somewhat polished and marked with 
a large black spot, which is prolonged anteriorly in the middle and 
posteriorly at each hind angle, extending the entire length of the 
mesonotum; abdomen brown, the narrow sutures and the venter yellow; 
legs yellow, not spinose, first tarsal joint nearly twice as long as the 
second, last two joints subequal in length, claws minute and of an 
equal size; wings hyaline, almost wholly but sparsely covered with 
hairs, third vein contiguous to the first and to the costal vein, ending 
near middle of length of wing, fourth vein forking slightly beyond 
the small crossvein; halteres light yellow; length, nearly 1 mm. A 
female specimen collected by Mrs. A. T. Slosson. 

Habitat .—Biscayne Bay, Florida. 

Type. —Cat No. 6160, U.S.N.M. 

CERATOPOGON BEL.LUS, new species. 

Head black, upper part of occiput silvery pruinose, antennse yellow, 
the apices brown, plumosity yellow; body black, upper half of pleura 
and outer margins of scutellum except at the apex whitish; mesono¬ 
tum opaque, gray pruinose, and marked with many brown dots 
arranged in longitudinal rows, the front end silvery pruinose and 
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marked with a few brown dots, abdomen partly light gray pruinose; 
legs slender, not setose, whitish, femora with a broad median and a 
narrow" apical brown band, tibia' with a broad median brownish band 
and a narrow one at each end, first joint of hind tarsi over twice as 
long as the second, the third and fourth subequal in length and scarcely 
longer than broad, the fifth nearly twice as long as the fourth, claw T s 
rather large and of an equal size; wings bare except along the apical 
margin, hyaline, marked with eight black dots, situated as follows: just 
before small crossvein, below middle of fifth vein, before apex of each 
of its branches, beyond base and before apex of lower fork of fourth 
vein, before apex of upper fork of this vein, and at apex of third 
vein, the latter slightly beyond middle of length of wing, third vein 
contiguous to the first except toward its apex, tip of first vein near 
four-fifths of the third, fourth vein forks considerably beyond the 
small crossvein; halteres whitish, a black dot at base of the knob and 
another at its apex; length, 1 mm. A male specimen collected May 17 
by Mr. H. S. Barber. 

Habitat ,—Washington, District of Columbia. 

Type, —Cat. No. 6161, U.S.N.M. 

CERATOPOGON SQUAMIPES, new species. 

Black, knobs of halteres whitish, legs dark brown, the knees 3 T ellow- 
ish; eyes contiguous, mesonotum opaque, covered with appressed 
yellow hairs and with longer erect brown ones; legs rather slender, 
not spinose, bearing many long hairs; tibise on the outer side bearing 
several lanceolate flattened bristles, first tarsal joint slightly shorter 
than the second, last two joints subequal in length; claws small, equal, 
empodia small; wings hyaline, wholly covered with hairs which are 
brown except a patch of yellowish ones at apex of third vein, this vein 
contiguous to the first, ending at middle of length of wing;' apex of 
first vein near three-fourths length of the third, fourth vein forking 
considerably before the small crossvein; length, 1 mm. Three females 
collected August 14 and 19 by Mr. H. S. Barber. 

Habitat .—Las Vegas Hot Springs, New Mexico. 

Type.— Cat. No. 6162, U.S.N.M. 

HETEROMYIA PRATTII, new species. 

Head reddish brown, eyes rather widely separated on the front, 
antennae brown, the first joint and bases of several of the succeeding 
one© yellow, joints beyond the first noticeably longer than broad, 
thorax almost bare, black, the humeri and prothorax reddish brown, 
the sides, pleura, and metanotuin sometimes reddish yellow, mesonotum 
\ wnewhat polished, finely aeieulate, not pruinose, prolonged anteriorly 
: spine, scutellum reddish brown, abdomen dark brown, hind 

of the first five segments yellow, somewhat polished, not 
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whitish pruiuose except on the last two segments; legs reddish and 
brown, apices of middle and hind femora reddish yellow, tarsi light 
yellow, apices of joints and whole of fourth joint of hind ones brown, 
last joint of front ones white, the ends brown, front femora greatly 
thickened, spinose on under side, other femora and the tarsi not 
spinose, middle femora slender, hind ones considerably thickened 
toward the apices, first joint of front and middle tarsi over twice as 
long as the second, fourth joint less than half as long as the fifth, 
claws small, subequal in size, first joint of hind tarsi only slightly 
longer than the second, the fourth slightly over half as long as the 
fifth, the claws very unequal in size, the inner one about six times as 
long as the outer, almost as long as the last tarsal joint; wings bare, 
hyaline, a brown fascia extending from middle of first section of 
fourth vein almost to the hind margin of the wing, also a large brown 
spot reaching length of third vein and extending to apices of forks 
of fifth vein, leaving a hyaline spot below middle of third vein and 
in apex of fourth posterior cell; third vein connected with the first by 
a crossvein, reaching four-fifths length of wing, apex of first vein 
slightly before middle of the third, fourth vein forking slightly before 
the small crossvein; halteres whitish; length, 4 mm. Four females 
collected June 9 and 22 by Mr. F. C. Pratt, for whom the species is 
named. 

Habitat. —St. Elmo, Virginia. 

Type.— Cat. No. 6163, U.S.N.M. 

TANYPUS STELLATUS, new species. 

Yellowish brown, antennae except the basal joint pale yellow, abdo¬ 
men blackish, a whitish ring at three-fourths the length of each femur, 
tibiae except each end, and tarsi except apices of the joints, light yel¬ 
low, halteres yellow; mesonotum thinly gray pruiuose; wings covered 
with brown hairs, whitish hyaline, marked over nearly the entire sur¬ 
face with many brown spots, several of which are confluent and inclose 
small whitish spots; costal cell except at its apex brown; first vein 
near its apex connected with the second by an oblique crossvein, fifth 
vein foi’ks a short distance beyond the crossvein; length, 2 mm. A 
female specimen. 

Habitat. —Texas. 

Type .—Cat. No. 6164, U.S.N.M. 

TANYPUS DISCOLOR, new species. 

Yellowish brown, antennae, scutellum, large portion of abdomen, 
legs except apices of femora and tibiae, also the halteres, yellow; 
mesonotum grayish pruiuose, most dense at the humeri and in front 
of scutellum; wings whitish hyaline, two crossbands and the apex 
largely brown; the first hand is on a line with the humeral crossvein, 
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and along the costa is broadly connected with the second band which 
is located at the small crossvein; behind the fifth vein the second 
band is prolonged to meet the brown at apex of wing; the latter 
begins a short distance before the apices of the first and of the posterior 
branch of the fifth vein, and incloses a. large hyaline spot in apex of 
the second and third posterior cells, also two yellowish costal spots; 
the brown along the costa comprises two spots of a darker color than 
the i*emainder of the brown at the apex of the wing, and between the 
first of these spots and the preceding brown band is a large yellow 
costal spot; wings densely covered with hairs, which are 3 T ellowish on 
the hyaline portions and brown on the dark parts; first vein a short 
distance before its tip connected with the second by an oblique cross¬ 
vein, fifth vein forks slightly before the crossvein; length, 3 mm. A 
female specimen collected by Mrs. A. T. Slosson. 

Habitat .—Franconia, New Hampshire. 

Type. —Cat. No. 6165, U.S.N.M. 

TANYPUS ALGENS, new species. 

Yellow, three vittee on the mesonotum, the metanotum, spots on 
the pleura, and the sternum, brownish black; mouth parts, apices of 
femora, and bases of tibia? brownish; mesonotum grayish pruino.se, 
the vitte somewhat polished; wings covered with hairs, hyaline, 
crossed at the middle by a faint brownish band which extends from 
small crossvein halfway to the wingtip; first vein near its apex con¬ 
nected with the second by an oblique crossvein, fifth vein forks slightly 
before the crossvein; length, 3 mm. A female specimen collected July 
9 by Prof. Trevor Kincaid. 

Habitat .—Popof Island, Alaska. 

Type. —Cat. No, 6166, U.S.N.M. 


TANYPUS BARBERI, new species. 

Male .—Yellowish white, apices and a broad band at middle of 
antennae, three vitta? on mesonotum, the metanotum, spots on the 
pleura and the sternum, black; mouth parts, a band near bases of 
abdominal segments two to five, the whole of the following segments 
except their hind borders, also apices of femora, both ends of tibisa, 
apices of first four joints of tarsi and whole of the last one, pale 
brownish; mesonotum opaque, gray pruinose; hairs of the antennae? 
' pale yellowish; wings covered with hairs, hyaline, from the base to 
the small crossvein marked with three brown spots, one on the 
humeral crossvein and two behind the sixth vein; from small cross- 
; vein to wingtip are many, mostly isolated, brown spots; first vein 
near its apex connected with the second by an oblique crossvein, fifth 
v yeift forks slightly before the crossvein; length, 4 mm. 

Wemude .—Like the male except that there is no black ring at middle 
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of antennae, and the abdomen is dark brown, changing into yellow at 
the apex, the broad hind margins of the segments whitish; length, 3 
mm. Four males and one female collected August 7 to IS by Mr. 
H. S. Barber, for whom this fine species is named. 

Habitat .—Las Vegas Hot Springs, New Mexico. 

Type .—Cat No. 6167, U.S.N.M. 

TANYPUS VENUSTUS, new species. 

Head black, mouth parts brown, antennae pale yellow, middle of joints 
of basal half and whole of apical joint brown, the hairs brown and 
yellowish; thorax black, opaque, mottled with grayish pruinose spots 
and lines, scutellum yellowish, its narrow base, stripe in middle, and 
nearly whole of underside dark brown; abdomen whitish, an inter¬ 
rupted band on the hind end of the first five segments and nearly the 
whole of the following segments, brown; legs yellow, two bands near 
apex of each femur, one near base of each tibia, also apices of tibiae 
and of joints of tarsi, brown; wings covered with hairs, hyaline, 
marked with about eleven brown spots located at extreme base of 
wing, on humeral crossvein, before middle of axillary- cell, beyond 
middle of anal cell, on the central crossveins, near middle of first 
posterior cell, near apex of this cell, beyond middle of the second and 
of the third posterior cells, and at apices of the first and of the second 
veins; first vein near its apex connected with the second by an oblique 
crossvein, fifth vein forks slightly before the crossvein; length, 4 mm. 
A male specimen collected August 9 by Mr. H. S. Barber. 

ILibitat .—Las Vegas Hot Springs, New Mexico. 

Type.— Cat. No. 6168, U.S.N.M. 

TANYPUS PALL.ENS, new species. 

Male .—Head brown, mouth parts and basal joint of antenna? con- 
colorous, remainder of antenna? yellow, the hairs brown and whitish; 
thorax whitish, three vitta? on mesonotum, metanotum, spots on 
pleura and the sternum dark yellow; abdomen pale yellow, a band 
near base of segments two to five and nearl} T the whole of the follow¬ 
ing segments, pale brownish; legs and halteres whitish; wings hyaline, 
covered with hairs, first vein near its apex connected with the second 
by an oblique crossvein, fifth vein forks slightly before the crossvein; 
length 2.5 mm. 

Female .—Abdomen wholly yellow, otherwise as in the male; length, 
slightly over 1 mm. 

Two males and two females collected August 6 to 11 by Mr. H. S. 
Barber. , 

Habitat .—Las Vegas Hot Springs, New Mexico 

Tyjpe.—QzL No. 6169, U.S.N.M. 
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TANYPUS OCCIDENTALIS, new species. 

Brown, the prothorax, a spot near each humerus, and the scutellum 
dark yellow, legs light yellow, halteres whitish; hairs of antennas brown 
and yellow; wings hyaline, bare, first vein not connected with the 
second by a crossvein; fifth vein forks a short distance beyond the 
crossvein, the latter situated nearly its length before the small cross¬ 
vein; length 4.5 mm. A male specimen. 

Habitat .—Colorado. 

Type.— Cat. No. 61T0, ILS.N.M. 

TANYPUS GUTTULARIS, new species. 

Head and its members dark brown, joints two to four of antennas, 
apices of the other short ones, and a space before the apex, light yel¬ 
low, plumosity brown, changing into whitish at the apices; thorax 
black, opaque, gray pruinose, mesonotum marked with three indistinct 
dark vittse, the middle one divided by a median black line prolonged 
to the scutellum, the latter light yellow; abdomen pale yellowish, 
first segment with two brown vittse, the others with a black fascia 
before the middle of each, hairs of each segment consisting of an ante¬ 
rior whorl and aposterier transverse pair of clusters; legs light yellow, 
coxae black, a brown band before apex of each femur and another 
beyond base of each tibia, apices of tibiae and of tarsi brown, front 
tarsi ciliate with several rather long hairs; wings wholly covered with 
hairs, whitish hyaline, from base to small crossvein marked with four 
brown spots, one on humeral crossvein, two in anal cell and one before 
apex of first basal cell, passing over the crossvein at apex of second 
basal cell and reaching the wing-margin, where it is greatly extended 
and rather faint; a brown spot at base of third vein, apex of wing from 
slightly before tip of first vein grayish brown and containing several 
whitish hyaline drops; first vein near its tip connected with the second 
by an oblique cross vein; halteres whitish; length, 5 mm. Two males, 
collected May 10 by Mr. B. W. Doane. 

j Habitat, —Pullman, Washington. 

Type^Out No. 6171, U.S.N.M. 

ORTHOCLADIUS CLEPSY0RUS, new species. 

Black, the extreme bases of femora and of front tibice, also the other 
tibiae except their apices, whitish; mesonotum polished, scutellum 
and dorsum of abdomen opaque, velvet-like; wings hyaline, each 
marked with an hourglass-shaped black spot extending from one-fourth 
length of wing almost to apex of upper branch of fifth vein, the con- 
* ^ifteted portion lying above the forking of the fifth vein, the basal 
portion reaching from fourth vein nearly to hind margin of 
ike apical extending from third vein almost to hind margin of 



NO 1280 . NEW NORTE AMERICAN DIPTERA—COQ UILLETT. 93 

wing; legs only pubescent, first joint of front tarsi about half as long 
as the tibise, fourth tarsal joint rather slender and almost as long as 
the fifth; length, 1.5 mm. A female specimen collected August 7 by 
Mr. H. S. Barber. 

Habitat .—Las Vegas Hot Springs, New Mexico. 

Type. —Cat. No. 6172, U.S.N.M. 

ORTHOCLADIUS PLATYPUS, new species. 

Black, a large dull yellowish humeral spot, halteres, trochanters, and 
extreme bases of femora yellow: hairs of antennse dark gray, thorax 
opaque, grayish pruinose; tarsi only pubescent, the fourth joint 
dilated, emarginate at the apex, noticeably shorter than the fifth, first 
joint of front tarsi three-fourths as long as the tibise; wings hyaline, 
small crossveins not darker than the adjacent veins, not clouded with 
brown, third vein beyond its middle slightly bowing toward the costa; 
length, 2.5 mm. A male specimen collected July 6 by Mr. H. S. 
Barber. 

Habitat .—Flagstaff, Arizona. 

Type.— Cat. No. 6173, U.S.N.M. 

ORTHOCLADIUS POLITUS, new species. 

Head yellow, antennse brown, its hairs yellowish brown; thorax 
yellow, three vittse on mesonotum, spot below each wing, the breast 
and metanotum black, mesonotum highly polished, seutellum brown¬ 
ish yellow, polished, its base opaque blackish; abdomen yellowish 
brown, becoming darker toward the apex; legs brown, trochanters 
and extreme bases of femora yellow, middle and hind tibise and 
bases of their tarsi dull yellowish, legs only pubescent, fourth tarsal 
joint slender, as long as the fifth, first joint of front tarsi three-fourths 
as long as the tibise; wings hyaline, small crossvein not darker than 
the adjacent veins, third vein almost straight; halteres yellow; length, 
2.5 mm. A male specimen collected June 6 by Mr. H. S. Barber. 

Habitat .—Washington, District of Columbia. 

Type. —Cat. No. 6174, U.S.N.M. 

CRICOTOPUS VARIPES, new species. 

Head and its members black, hairs of antennse gray; thorax black, 
mesonotum highly polished, metanotum and seutellum opaque, velvet 
black; abdomen velvet black, the first two segments and hind margins 
of the following two polished yellow, genitalia yellow; femora black, 
the extreme bases and trochanters yellow, front tibise and tarsi brown, 
the former with a broad median white band, other tibise and tarsi 
yellow, their apices brownish, legs only pubescent, first joint of front 
tarsi two-thirds as long as the tibise; wings whitish hyaline, small 
crossvein slightly darker than the adjacent veins, third vein almost 
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straight; halteres yellow; length, 2.5 rum. A male specimen collected 
May 6 by Mr. H. S. Barber. 

Habitat .—Great Falls, Maryland. 

Type. —Cat. No. 6175, U.S.N.M. 

CHIRONOMUS FULCHRIPENNIS, new species. 

Head and antennse yellow, apical half of last joint of the latter and 
the mouth parts brown; thorax opaque, greenish yellow, meaonotam 
marked with a pair of lateral brown vittse behind its middle, metano- 
tum with a pair of brown spots which approach each other posteriorly; 
scutellum and abdomen green, the latter with the hind margins of the 
segments yellowish, bases of segments six to eight and nearly the 
whole of the following two brown; legs whitish, the knees black, this 
color extending nearly to the middle of the middle and hind femora, 
front tibiae four-fifths as long as the first joint of their tarsi; wings 
whitish, the costal cell except its apex brown, a broad brown band 
crosses the wing, passing over the bases of the first and third posterior 
cells and prolonged along the hind margin nearly to the anal angle, 
apex of wings broadly brown from third vein to upper branch of the 
fifth; halteres white; length, 4 mm. A female specimen collected by 
Mrs. Annie T. Slosson. 

ITiibhat. —Franconia, New Hampshire. 

Type .—Cat. No. 6176, U.S.N.M. 

CHIRONOMUS VARIPENNIS, new species. 


Head and body dark brown, a large dull yellowish humeral spot, 
antennas except the first joint yellow, the hairs gray; thorax opaque, 
largely gray pruinose, narrow hind margins of abdominal segments 
gray pruinose; femora brown, the ends narrowly and a band before 
the apex of each, yellow; front tibiae very short, yellow, the bases 
brown, other tibiae brown, an indistinct yellowish ring beyond the 
base; front tarsi wanting, the others yellow; wings whitish, marked 
with eleven brown spots as follows: Three in a row behind the fifth 
vein, one before middle and another in middle of apical margin of 
third posterior cell, one in base of first posterior cell, another in the 
cell below it, and a third midway between the latter and the base of 
this cell, one in middle and another in apex of first posterior cell, also 
a small one in apex of second posterior cell; halteres whitish; length, 
3 mm. A male specimen collected August 14 by Mr. H. S. Barber. 
j Habitat. —Las Vegas Hot Springs, New Mexico. 

Typt.—Cht tfo. $177, U.S.N.M. 
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three to six yellowish; legs yellow, front tibia? and their tarsi black, 
apices of femora, both ends of middle and hind tibia?, apices of joints 
of their tarsi and whole of the last two joints blackish, front tibiae 
four-fifths as long as the first joint of their tarsi; wings strongly tinged 
with yellow on the basal third, followed by a wide brown band extend¬ 
ing from costa to fifth vein, remainder of wing l^aline; halteres yel¬ 
low; length, A .5 mm. A female specimen collected May 6, 1899, by 
Mr. C. F. Adams, 

Habitat —Kansas City. Missouri. 

j Type* —Oat. No. 61*8, U.S.N.M. 

CHIRONOMUS PALLIATUS, new species. 

Head, mouth parts, and first joint of antenna? dark brown, remainder 
of antennae livid, the hairs gray; thorax dark brown, mesonotum 
opaque, a broad, yellowish median vitta on the anterior half, and a 
widely separated pair of gray pruinose vitta? on the posterior half; 
abdomen opaque, velvet black, its hairs yellow; legs yellowish white, 
front and middle femora except fheir apices, also bases of hind femora 
brownish, middle tibia? tinged with brown, front tarsi only pubescent, 
front tibia? three-fourths as long as their first tarsal joint, hind tibiae 
and their tarsi in the male densely clothed with rather long hairs; 
wings hyaline, slightly tinged with yellow, small crossvein not darker 
than the adjacent veins, third vein almost straight; halteres whitish; 
length, 2.5 to 4 mm. Three males and three females collected June 12 
by Mr. H. S. Barber, except one of the females, which was collected 
by the writer in June. 

Habitat —Washington, District of Columbia. 

Typt. —Cat. No. 6179, U.S.N.M. 

Family BIBIONIDJE. 

BIBIO TENXJIPES, new species. 

Black, the ridge behind each humerus yellow, spines of tibiae red¬ 
dish brown; hairs of eyes black, those on under side of head, on body, 
and on upper side of front and middle femora chiefly light colored, 
those on remainder of legs chiefly black; spines of front tibire vefy 
unequal in size, hind tibia} only slightly dilated, the outer side almost 
straight; wings hyaline, strongly tinged with yellow in the costal cell 
and with dark gray in the marginal and first basal cells, stigma and 
veins dark brown, bases of the fifth and sixth veins subhyaline, small 
crossvein scarcely one-fourth as long as the first section of the third 
vein; length, 6.5 mm. A male specimen collected June 5 by Mr. H. S. 
Barber. 

Mctixiat*— Williams, Arizona. 

Tyjpe.—^ 6fct No. 6180, U.S.N.M. 
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SCATOPSE VARICORNIS, new species. 

Head and body black, mesonotum somewhat polished, antennae 
about as long as the head and thorax, black, joints three to six bright 
yellow, apex of the last joint with a white reflection, joint three 
slightly longer than wide, the succeeding joints becoming successively 
shorter except the last one; legs dark brown, extreme ends of femora, 
apices of tibia?, and whole of tarsi yellow, broad bases of tibise white; 
wings grayish hyaline, veins brown, apex of third vein near three- 
fourths length of wing, penultimate section of fourth vein about two- 
thirds as long as the upper fork of this vein, the forks gx*adually 
diverging from each other for a short distance, at which point the 
upper fork is strongly bowed upward, then extends nearly parallel 
with the lower one nearly to the wing-margin, where they diverge 
rather strongly from each other, fifth and sixth veins distinct, the 
latter strongly sinuous; length, 1.5 mm. A female specimen collected 
by Mr. Th. Pergande. 

Habitat .—Washington, District of Columbia. 

Type. —Cat. No. 6181, U.S.N.M. 

Family SIMULID^E. 

SXMULIUM FULVUM, new species. 


Male .—Head and its members dark brown, occiput covered with 
rather long golden-yellow hairs, thorax reddish yellow, opaque, sides 
of scutellum and mesonotum in front of it bearing many rather long 
golden-yellow hairs; abdomen dax'k biown, opaque, on each side of 
the base is a large duster of golden-yellow hairs more than half as 
long as the abdomen; legs dark yellow, apices of tibiae and whole of 
tarsi pale brown; halteres dark yellow; wings hyaline, veins along 
costa brown, the others nearly hyaline. 

Female .—Differs from the male as follows: Head, except upper part 
of occiput and the front, dark yellow, base of antennae also yellow, 
hairs of occiput short and sparse; abdomen yellowish brown or dark 
yellow, usually changing into brown at the apex, the hairs at its base 
less than one-third as long as the abdomen; tarsi and tibiae usually 
yellow. 

Length, about 3 mm. One male and ten females. 

Habitat .—Bear Paw Mountains, Montana (September 3, H. G. Hub¬ 
bard); Custer County, Colorado (T. D. A. Cockerell); Mount Cheam 


(August 7, J. Fletcher), Lowe Inlet (June 3, T. Kincaid) and Laggan 
(H. F. Wickham), British Columbia; Sitka (June 16), Virgin Bay 


* 4June 36), and Kukak Bay (July 4, T, Kincaid), Alaska. 1 ; } • 

{' Cat No. 6183, USMM. v * ‘ *r■\i'I' 

Bsstook this species for Walter’s ihirii M*e' 

* eoasidwihif .Mialler, bas whitish pruinose VStte 
hpidk and Mod tarsi. 



NO l‘JSO. 


SEW SOUTH AMERICAS DIJPTERA — COQU1LLETT. 


97 


SIMUUUM VIRGATUM, new species. 

Male .—Head and body black, antenna? and mouth parts dark brown, 
thorax gray pruinose. mesonotum marked with a narrow median and 
laterally with a very broad velvet black vitta (viewed directly from 
above), mesonotum sparsely covered with short, appressed hairs; 
abdomen on first six segments opaque, velvet black, a large silvery 
white spot on each side of the second and sixth segments, venter near 
each side with an interrupted yellow vitta on segments three to seven, 
composed of appressed hairs, on each side of base of abdomen is a large 
cluster of yellow hairs, and a smaller cluster on each side of segments 
three to five: femora and front tibia? yellow, their apices brown, middle 
tibia? brown, a yellow ring beyond the base, hind tibia? brown, the 
extreme base yellowish; tarsi black, broad base of first joint and 
extreme base of the second on the middle and hind tarsi light yellow¬ 
ish; wings hyaline, veins along the costa yellowish brown, the others 
nearly hyaline; halteres yellow. 

Femalt.— Differs from the male as follows: Vitta? of mesonotum 
brownish, the median vitta dilated posteriorly, wider than either of the 
lateral ones; viewed from in front the mesonotum appears whitish 
pruinose and with two velvet black vittje; abdomen on first five seg¬ 
ments and sides of the sixth opaque, gray pruinose, and with a velvet 
black fascia at bases of three to six. broadly interrupted on six, the 
middle of which and the portion of the abdomen beyond it is very 
thinly pruinose and of a dark brown color. 

Length, nearly 3 mm. Two males and two females collected August 
4 to 14 1 ) 3 ’ Mr. H. S. Barber. 

Habitat .—Las Vegas Hot Springs, New Mexico. 

Type.— Cat. No. dis3, U.S.N.M. 

SIMUUUM GLAUCUM, new species. 

Malr .— Head and bod\ T black, face gra 3 T pruinose, thorax bluish 
graj’ pruinose, mesonotum marked with a narrow median and slightly* 
wider lateral black vitta?. broad lateral margins when viewed from 
behind silvery white, a pair of large, subquadrate silvery spots on the 
front end separated hy the median black vitta, which is here greatly 
dilated; abdomen velvet black, sides of segments two and five to nitfe 
silvery, middle of dorsum of four also silvery; venter almost wholly 
silveiy; femora and tibia? brown, bases of tibia? yellow, anterior side 
of fi-ont ones largely silveiy; tarsi black, broad base of first joint of 
the middle and hind ones whitish; wings hyaline, veins along the costa 
\*ellowish brown, the others nearer hyaline; halteres yellow; length, 
±t> mm. A single specimen collected April S, hy Mr. CL F. 

Adams. 

, Ifabftat. —Kansas City, Missouri. , , 

Type. —Cat, No. <31S4, U.S.N.M. 

Proe. N. M. vol. xxv—02— 
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Family STRATIOMYIDJE. 

AOCHLETUS OBSCURUS, new species. 

Black, a yellow interrupted fascia on upper part of face, first two 
joints of antenna? and a short vitta above insertion of antenna? reddish 
brown, halteres yellow, base of first joint of each tarsus yellowish; 
upper three-fourths of front somewhat opaque, densely punctured and 
sparsely covered with short appressed whitish hairs, the lowest fourth 
nearly wholly occupied by a transverse pair of highly polished gib¬ 
bous spots; face and cheeks, except the naiTow gray pruinose orbits, 
somewhat polished and covered with appressed whitish hairs; antennae 
much shorter than the head, very robust, the complex third joint larger 
than the remainder of the antenna?, composed of three annuli of which 
the first two are broader than long, the third about one-third longer 
than broad, tapering on its apical half, slightly longer than the apical 
style which is composed of three joints of nearly an equal length; 
thorax and seuteilum nearly opaque, scabrous and sparsely covered 
with short appressed 3 ’ellowish hairs; abdomen somewhat opaque, its 
hairs very short, black, those on sides of first segment and on hind 
angles of the second, third, and fourth rather long and yellowish; 
wings grayish hyaline, subcostal cell and apex of costal brown, stigma 
and veins brown: length, 9 to 10 mm. Two female specimens. 

ILiUtttt. —Los Angeles County, California (D. W\ Coquillett); and 
Sulphur Spring Valiev, Arizona (June 6 , H. G. Hubbard). 

Tifpt'. —Cat. No. 6185, U.S.NML 

EUPARYPHUS TAHOENSIS, new species. 

Head black, lateral margins of occiput, a pair of oblique spots on 
middle of front near the eyes and a pair of smaller ones on lower part 
of face, yellow; very narrow orbits of face and cheeks, and broad 
sides of occiput on the lower half, white pruinose; antenna 4 brown, the 
second joint largely yellowish brown; thorax black, a yellow vitta on 
either side of middle of mesonotum, a second near the lateral margin 
broadly interrupted behind the suture and greatly expanded at its 
posterior end, also a yellow vitta extends from humerus to base of 
wing, and one on upper part of the sternopleura; seuteilum yellow, 
the basal two-fifths black, spines \*e!low, their apices brown; abdomeh 
black, the margin and an interrupted fascia on the posterior part of 
the fourth segment, yellow; venter black, a large median 3 'ellowish 
spot on the second and third segments; femora black, the apices, tibise 
andl tarsi yellow, a brownish ring near middle of each kind tibia; 
wings hyaline, veins yellowish, those issuing from the discal cell 
nearly colorless, third vein simple; halteres yellow; length, 6 mm. 
A female specimen collected by Mr. H, G, Hubbard, 

fflsS&Urt .—Lake Tahoe, California. 

; ; No. 6186, U.S.N.M. ^ ,, . ■ ? 
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EUPARYPHUS APICALIS, new species. 

Head yellow, center of occiput, an ocellar dot, a transverse pair of 
oval spots below middle of front and a vitta on each side of face, black; 
a brownish spot near center of face; front with a paler yellow spot 
at the middle of the sides next the eyes, another above the antenme 
and one back of the ocelli; head polished, the narrow orbits of the face 
and cheeks and broad sides of occiput on the lower half white pruin- 
ose: antenna? black, the first two joints yellow; thorax black, a yellow 
vitta each side of middle of mesonotum. a broader one extends from 
humerus to the hind angle and incloses a black spot behind the suture, 
another along* upper edge of pleura and a short one on upper part of 
sternopleura; scutellum yellow, the narrow basal angles and tips of 
spines brown; abdomen at extreme base yellow, followed by black, 
which area is greatly narrowed on the posterior half of the second 
segment and still more so on the anterior half of the third, ending at 
the center of this segment, remainder of abdomen reddish yellow, the 
margin pale yellow, a black dot in middle of front edge of the fourth 
segment; venter yellow, the first segment black; legs yellow^, joints 
three and four of the tarsi brownish; wings hyaline, stigma and veins 
yellowish brown, third vein forked; halteres yellow; length, 7 mm. 
A female specimen collected by ill*. A. Koebele. 

Habitat —Siskiyou County, California. 

Typ^ —Cat. No. 61S7, U.S.N.1I. 

EUPARYPHUS CRUCIGERUS, new species. 

Head black, the broad orbital margins of occiput, vitta on each side 
of front, large spot on which the antenna? are inserted and large spot 
on each lower corner of face, connected along the eye with that on side 
of front, yellow; antenna? brown, the second joint and base of third 
yellowish; thorax black, a vitta on either side of middle of mesonotum, 
a broader one extending from each humerus to the hind angle, inter¬ 
rupted behind the suture, another on upper edge of pleura in front 
of wring, and one on upper part of sternopleura, also a dot above hind 
coxa, yellow;* scutellum yellow, the extreme base black; abdomen 
black, the margin, a spot in middle of first segment and an interrupted 
fascia on the posterior part of the, third and fourth, yellow; venter 
yellow, the broad lateral margins and nearly the whole of the first 
and fifth segments black; legs yellow, femora except the apices, and a 
median ring on the hind tibia? black; wings hyaline, stigma and veins 
yellow, veins issuing from diseal cell nearly colorless, third vein sim¬ 
ple; halteres 3’ellow; length, 7 mm. Five females. 

Habitat —Colorado. 

%*?.^Cat. No. 6188, U.S.N.M. 
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EUPARYPHUS ATRIVENTRIS, new species. 

Differ* from E. crucnjM* us follows: Antenna* not inserted on a 
yellow spot, no yellow spots at lower corners of face,.but the rather 
broad orbital matins yellow and covered with a whitish pnunos.ty, 
a yellow fascia on lower edge of front connected with the \eJo\\ 
yittte on sides of front, no yellow spot in middle ot hurt abdominal 
segment, the yellow fascia on the third segment Him* times mter- 
Spted, Venter, except the margin, wholly black; length, o mm. A 
female specimen collected July IT, 18 1 7. 

Ihtlrituf. —Greeley. Colorado. 

Type.— Cat. No. 6189, U.S.N.M. 

EUPARYPHUS AMPLUS, new species. 

Head black, the frontal triangle, broad sides of face and three 
yitte near its middle, also the lower portion ot occipital orbits, 
yellow; antenna? brown, toward the base yellowish mouth parte 
yellow; thorax black, a widely separated pair of dorsal vitta?. a Aittd 
extending from each humerus to slightly beyond the tranverse suture, 
a large subtriangular spot on each posterior corner a narrow vitta 
on upper edge of pleura, expanding in a large spot in trout ot wing, a 
spot above front coxa, a vitta on upper part of sternopleura undone 
or two small spots beyond its posterior end, yellow; scutelluni yellow. 
the basal third black; abdomen black, a fascia on first segment, sma . 
rounded spot in outer hind angles of the second, outer margin o 
remainder of abdomen and an oblique spot in each outer hind angle 
of the third and fourth segments extending at least one-thii’d ot tne 
width of the abdomen, yellow; venter yellow, the first segment, 
lateral portions of tlie second and an interrupted fascia at bases ot 
the third and fourth, black; coxa* black, their apices yellow, femora 
yellowish brown, their ends, the tibia? and tarsi wholly yellow; wings 
hyaline, the costa and veins on costal half yellow, the others nearly 
hyaline, third vein forked; halteres yellow; length. 8.5 mm. A male 
specimen collected June 17,1898, by Mr. E. J. Oslar. 

HaUtut .—Chimney Gulch, Colorado.. 

Type. —Cat. No. 6190, U.S.N.M. 


Family BOMBYLIDiE. 

BOMBYLIUS RECURVUS, new species. 

Male .—-Head and body black, front and face opaque, gray prmnose; 
i' face along the oral margin rather densely covered witl^,j»l&yqllow 
/Mira mixed above with many brown ones, those on remainder ortsce 
;•; >sparse, brown, hairs of first two joints of antenna* and on the front 
‘ ' «|)o brown; third joint of antenna* only slightly dilated near the base; 
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proboscis about as long as tho body; hairs of body pale yellow, a 
large cluster of brown ones at sides of third abdominal segment con¬ 
nected by a cross-band of short brown hairs which is prolonged along 
middle of dorsum, terminating in a small cluster at tip of abdomen; 
legs dark brown, under side of hind femora bearing several bristles; 
wings smoky brown at base, gradually changing to hyaline at the 
apex, second, vein strongly recurved at its apex, its extreme apex 
nearer base of wing than the preceding part of the recurved portion, 
the marginal cell strongly widening from base to apex, penultimate 
section of lower branch of third vein from one-fourth to one-half as 
long as the last section, small crossvein slightly beyond middle of 
discal cell; halteres yellow. 

Ftmah. /.—Like the male except that the hairs of the face are mostly 
pale yellow, the short hairs of the front also of this color, and there 
are many brown hairs on the mesonotum. 

Length. 6 to s mm. Two males and two females. 

Ilulttaf. —San Bernardino County (April, A. Koebele), and San 
Diego County (April, D. W. Coquillett), California. 

Type. —Cat. No. 6191, U.S.N.M. 

GERON SIGMA, new species. 

JL tale. —Black, the halteres brown, the knobs partly or wholly pale 
yellow; third joint of antennse less than twice as long as the first two, 
elongate-ellipsoidal, about three times as long as its greatest width, a 
distinct notch on upper edge a short distance before the tip; face and 
frontal triangle grayish pruinose; proboscis about twice as long as 
length of head, palpi almost reaching its middle; upper side of body 
opaque, velvety, a transverse pair of gray pruinose spots on front 
end of thorax; wings hyaline, stigma pale brown, branches of third 
vein as long as the preceding section, the upper branch, except at its 
extreme base, almost straight, in consequence of which the base of the 
second submarginal cell is rather pointed, hind crossvein strongly 
bent S-shaped, small crossvein near one-third length of discal cell. 

Female .—Same as the male, with these exceptions: Front on the 
lower edge light gray pruinose, the remainder, like the mesonotum, 
dark grayish black, no gray pruinose spots on the front end of the 
latter, seutellum light gray pruinose, abdomen brownish, the narrow 
hind margins of the segments light gray pruinose, stigma of wings 
pale grayish. 

Length, 2.5 jnm. Three males and seven females. 

Halntat. —Alabama (C. F. Baker), North Carolina, and Colorado 
(H. K. Morrison). Three of the Alabama specimens were received 
for naming from Mr. C. W. Johnson, of Philadelphia, and have been 
returned to him again 

Type.— Cat. No. 6192, U.S.N.M. 
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Family SCENOPINIDJE. 

PSEUDATRICHIA FLAVICEPS, new species. 

Head dark yellow, the occiput except the sides and an emargination 
behind the ocelli, an ocellar spot, and spot in middle of lower half of 
front, black; antenna? and mouth parts black; thorax and scutellum 
polished, black, a large yellow spot at inner side of each humerus, an 
interrupted white line below each wing, hairs of mosonotum short, 
depressed, brassy yellow, arranged in stripes, those of pleura white; 
abdomen polished, bronze black, hind margins of segments two to six*, 
white; legs black, the knees yellow, this color most extended on the 
front pair; wings hyaline, veins brown, apex of second vein close to 
tip of first, halteres pale brown, marked with a few white streaks and 
dots; length, 6 mm. Two females collected July 15 by Mr. H. S. 
Barber. 

Habitat.— Williams, Arizona. 

Type .—Cat. No. 6193, U.S.N.M. 

PSEUDATRICHIA PILOSA, new species. 

Black, polished, dorsum of abdomen bronze color, hind margins of 
segments two to five white, halteres white, a blackish spot on upper 
side of each knob; thorax and femora covered with rather long nearly 
erect white hairs mixed with many black ones on the mesonotum; 
wings hyaline, veins brown, second vein ending close to apex of the 
first; length, 4 mm. Two males collected by Mr. H. S. Barber. 

Habitat .—Williams (July 7) and Hot Springs (June 28), Arizona. 

Type .—Cat. No. 6194, U.S.N.M. 

Family EMPIDiE. 

MYTHICOMYIA SCUTELLATA, new species. 

Black, a spot above antennae, the oral margin, corners of thorax and 
a vitta connecting the two on each side, a vitta on lower part of pleura, 
greater part of scutellum, venter, sides and hind margins of abdominal 
segments, halteres and knees light yellow, tarsi and apical portion of 
tibiae brown; face opaque, gray pruinose, front, mesonotum and abdo¬ 
men polished; wings hyaline, the veins brown; third joint of antennae 
oval, less than twice as long as broad, slightly over twice as long as 
the style; hail's of body very short and sparse; length, 1.5 mm. 
Seven females collected June 6 by Mr. H. S. Barber. 

Habitat —Williams, Arizona. 

Type. —Cat. No, 6195, U.S.N.M. 

MYTHICOMYIA PICTIPES, new species. 

’^Differs from scutetlaia as follows: Femora and tibiae yellow, the 
; with a black vitta on upper side, the latter with a brown vitta 
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on the outer side; front and body opaque, mesonotum densely gray 
pruinoso; third joint of antenna? narrow and elongate, about four 
times as long as broad; length, 2.5 mm. Two females collected May 
29 by Mr. H. S. Barber. 

Habitat. —Williams, Arizona. 

Ty}><. —Cat. No. 6196, 17.S.X.M. 

RHAMPHOMYIA ALBATA, new species. 

J [alt . —Black, the knobs of halteres, also the hairs and bristles, white; 
eyes contiguous, third antennal joint elongate lanceolate, nearly fire 
times as long as the style, proboscis slightly shorter than height of 
head; mesonotum and abdomen polished, not pruinose, abdomen com¬ 
pressed, hypopygium rather small, central filament free except its 
apex, not fractured nor flexuous. hairs of hypopygium rather short and 
sparse; scutellum bearing four bristles; legs slender, nearly bare, hind 
tibia? bearing several short bristles on the outer side, first joint of hind 
tarsi considerably enlarged, over twice as thick as that of the front 
tarsi and with several short bristles on the upper side; wings hyaline, 
stigma grayish brown, sixth vein obliterated before reaching the wing 
margin. 

Female .—With the exception of the sexual characters, like the male 
except that the apical portion of the wings beyond middle of discal 
cell is pale brown. 

Length, 2.5 mm. Three males and five females collected May 29, 
June 2, 12, and 13. by Mr. H. S. Barber. 

Habitat. —Williams, Arizona. 

Type. —Cat. No. 6198, U.S.N.M. 

Family GESTRID^E. 

CUTEREBRA HISTRIO, new species. 

Black, the abdomen steel-blue, apical portion of arista whitish; front 
somewhat opaque, very thinly grayish pruinose, the ocellar triangle 
and orbits polished, the latter marked with a gray pruinose spot near 
the middle and another at lower angle of front, a smaller spot near 
upper corner of facial depression, hairs of upper part of front chiefly 
black, on remainder largely white; face and cheeks densely gray prui¬ 
nose, each side of face marked with four polished streaks, one of which 
is in lower part of facial depression, the other three extend inward 
from the eye, the upper one subtriangular and almost reaching the 
facial depression, the middle one almost reaching lower end of facial 
depression, then curving downward and extending parallel with the 
oral opening, reaching slightly farther backward than middle of cheek, 
the lowest streak joins the second near lower corner of facial depres¬ 
sion, and a short distance from this junction it emits a broad but short 
branch toward the under side of the head; a velvet black streak on 
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either side of middle of facial depression, hairs of face and of cheeks 
white; niesouotum and seutcllnm opaque, bluish gray pruinose, the 
hairs black, a stripe of white ones above each wing, those of the pleura 
also white except a cluster of black ones near the upper edge; dor¬ 
sum of first three abdominal segments polished, the sides, venter, and 
entire fourth segment densely gray pruinose but leaving several, 
mostly circular, polished spots; on bases of the second and third seg¬ 
ments the gray pruino&itv encroaches considerably on the dorsum, 
hairs of abdomen black; basal half of femora and tibhe largely, also 
extreme apices of tibia?, grayish pruinose, hairs black, a few white 
ones on upper side of middle femora and many on posterior side of 
front ones; wings and calypteres dark brown: length, IS mm.; width 
of vertex, 3 mm.; width of head. S mm. A female specimen collected 
by Dr. A. Duges. 

Habitat .—Guanajuato, Mexico. 

Type. —Cat. No. 6199, U.S.N.M. 1 

Family TACHINIDJE. 

ME I GEN IE LL A, new genus. 

Near Ci'ypiouteujetua but the first vein beyond apex of auxiliary is 
distinctly bristly and the vibrissa? are nearer to the anterior edge of 
the oral margin. Head at vibrissse much shorter than at base of 
antennae, ocellar bristles directed obliquely forward, frontals in a 
single row each side, descending to base of third antennal joint, sides 
of face each about one-third as wide as the median depression, bearing 
a few short hairs* antenna? four-fifths as long as the face, the third 
joint nearly four times us long as the second, arista thickened on the 
basal fourth, the penultimate joint slightly longer than broad, facial 
ridges bristly on the lowest fourth, cheeks about one-fourth as wide 
as the eye height, eyes bare, proboscis short and robust, palpi clavate, 
well developed; first posterior cell open, ending at the wing tip, bend 
of fourth-vein rounded, without an appendage, hind crossvein much 
nearer the bend than to the small cross vein, last section of fifth vein 
less than one-third as long as the preceding section; hind tibise not 
ciliate with bristles. Type, the following species: 

MEIGENIELLA HINEJI, new species. 

Head yellow, occiput and sides of front black, bluish gray pruinose, 
frontal vitta dark brown, face whitish pruinose, antennas and base of 

1 Cuterebra kpipora Coqolllett. Suspecting that the types of this species, a male and 
, a female, were injured by “greasing,” they were immersed for twenty-four hours in 
chloroform, and this had the effect of restoring most of the normal markings. The 
; head of the male, instead of being “destitute of light-colored pollen,** as described, 
bafc spots of this kind almost as in the male of C. amerituwrt , while the pollen of the 
j sfeoe jmwI cheeks of the female is wiiitish instead of being brownish, as stated in the 
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arista yellow, remainder of arista dark brown, vertex two-thirds as 
wide as either eye, two pairs of proclinate orbital bristles, palpi yellow, 
proboscis yellowish brown; thorax and scutelluin black, bluish gray 
pruinose, the former with four black vitae, three pairs of postsutural 
dorsoeentral bristles and three sternopleurals, scutellum bearing* three 
marginal pairs: abdomen yellow, a broad black dorsal vital, nearly 
wholly yellowish gray pruinose, first segment with marginal, the two 
following with marginal and diseal, the fourth nearly wholly but 
sparsely covered with bristles: eoxte, femora, and tibia? yellow, tarsi 
brown; wings hyaline, third vein bearing three bristles near the base, 
costal spine minute, calypteres whitish; length 7 mm. A female 
specimen collected May 29, 1899. by Prof. J. S. Hine, for whom the 
species is named. 

Habitat .—Hanging Rock, Ohio. 

Type.— Cat. No. 6200, U.S.N.M. 1 

ADMONTIA LIMATA, new species. 

Black, including the palpi; vertex four-fifths as wide as either eye, 
uppermost pair of frontal bristles directed outward, two pairs of 
orbital bristles, frontals descending slightly below base of antennae, 
sides of face bearing many maerocheetai and bristly hairs not arranged 
in rows, face and sides of front whitish pruinose, two or three small 
bristles above each vibrissa, antennae almost as long* as the face, the 
third joint four times as long as the second, its lower front angle 
slightly produced in the form of a blunt tooth, arista rather long 
pubescent, thickened on the basal third, cheeks one-third as broad as 
the eye height; body polished, the humeri and bases of the second 
and third abdominal segments whitish* pruinose, three sternopleural 
bristles, scutellum bearing four marginal pairs, the last pair cruciate, 
abdomen with discal and marginal bristles on each segment; front 
tarsi not dilated, their pulvilli elongated: wings subhyaline, second 
basal and anal cells yellowish, costal and marginal cells smoky brown, 
third vein bearing two bristles near the base; calypteres .yellowish; 
length 4.5 to 5 mm. Ten males, collected by Prof. J. M. Aldrich. 

Habitat .—Moscow, Idaho. 

Type.— Cat. No. 6202, U.S.N.M. 

1 Alophora fenestrata Bigot. The type was from Nevada, while the specimens 
referred to this species in my Revision of the Ta<jhini<la\ page *46, were from New 
Hampshire. A specimen from Moscow, Idaho, since received from Prof. J. M. 
Aldrich, agrees better with Bigot’s original description, and probably belongs to 
the species he had before him; this specimen, however, belongs to the genus 
Phorantha , and the wings have a much more vittate appearance than the New Hamp¬ 
shire specimens. The latter will therefore require a new name, for which eplendida 
is proposed. 

Type.— Cat. No. 6201, U.S.N.M. 
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PARADMONTIA, new genus. 

Near Adawntia^ but the fir^t vein bristly, first posterior cell dosed 
far from the wing margin, etc. Head unusually short, nearly twice 
as high as long, slightly shorter at vibrissse than at base of antcnme, 
ocellar bristles proelinate, frontals descending to apex of second 
antennal joint, sides of face each about one-sixth as wide as the 
unusually lai’ge facial depression, bearing two rows of macrocha'ta?, 
vibrissa? widely separated, inserted on a level with anterior edge of 
oral margin, ridges'bristly on lowest fourth, antennas of male as long 
as face, the third joint about eight times as long as the second, in the 
female about two-thirds as long as the face, the third joint three times 
as long as the second, arista bare, in the male thickened on the basal 
four-fifths, the penultimate joint twice as long as wide, in the female 
thickened on the basal three-fifths, the, penultimate joint one and one- 
half times as long as wide, eyes sparsely hairy, cheeks as wide as the 
eye height, proboscis short and robust, palpi clavate; first vein bristly 
on the basal half, the third bristly nearly to the small cross vein, third 
vein ending close to the extreme tip of wing, first posterior cell closed, 
its petiole three-fourths as long as the hind crossvein, the latter nearer 
to small crossvein than to bend of fourth vein, this bend somewhat 
angular and sometimes with a short stump of a vein. Type, the fol¬ 
lowing species: 

PARADMONTIA BREVIS, new species. 

Black, the palpi yellow; vertex about twice as wide as either eye, 
three pairs of orbital bristles; mesonotum light gray pruinose and 
marked with four black vittse, three pairs of postsutural dorsocentral 
bristles, two sternopleurals, seutellum bearing three marginal pairs, 
the third pair diverging; abdomen very short and broad, bases of last 
three segments gray pruinose, the bristles very short, a marginal pair 
on the second and third segments, the fourth almost wholly covered; 
hind tibia? not ciliate, front pulvilli of male rather short, front tarsi 
of female dilated, the pulvilli very short: wings hyaline, calypteres 
whitish; length, 3 mm. A specimen of each sex collected by Mrs. 
Annie T. Slosson. 

Habitat —Biscayne Bay, Florida. 

Type* —Cat. No. 6203, U.S.N.M. 

NEASRA LONGICORNIS, new species. 

Black, the base of the third antennal joint and the palpi yellow; 
vertex twice as wide as either eye, two pairs of orbital bristles, fron-, 
Mb descending to the arista, facial ridges only slightly arcuate, bristly 
almost to the lowest frontals, facial depression excessively broad, sides 
( 0fdBaoe very narrow, antennae almost as long as face, the third joint six 
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times as long as the second, arista thickened on the basal four-fifths, 
the penultimate joint nearly half as long as the last one; thorax gra} T 
pruinose, three pairs of postsutural dorsoeentral bristles, two sterno- 
pleurals, scutellum bearing four marginal pairs, the second and fourth 
very small; abdomen polished, narrow bases of last three segments 
whitish pruinose, second segment bearing a discal pair and marginal 
row of bristles, third with a discal and a marginal row, fourth with 
three rows; tarsi not dilated; wings hyaline, the base tinged with 
yellow, third vein bearing a bristle near the base, hind crossvein 
slightly nearer small crossvein than bend of fourth vein, calypteres 
whitish; length, 4 mm. A female specimen collected August 4, 1896, 
by Prof. C. A. Sheldon. 

Halt'd at. —Oswego. New York. 

Type.— Cat. No. 6204, U.S.N.M. 

This European genus has not heretofore been reported from this 
country; in the table of genera given in my Revision of the Tachinidse 
it would fall in with Chnasicelhi. from which it will be distinguished 
by the bristly facial ridges. 

CH^ETOPHLEPS POLITA, new species. 

Black, including the palpi; vertex three-fourths as wide as either 
eye, no orbital bristles, frontals descending slightly below the arista, 
facial ridges ciliate nearly to lowest frontals, face in profile very con¬ 
vex. the sides below very narrow, about one-eighth as wide as the very 
large, subtriangular facial depression, antenme almost as long as the 
face, the large third joint about six times as long as the second, arista 
thickened nearh r to the middle, the penultimate joint slightly longer 
than broad, sides of front and face grayish pruinose, proboscis short 
and robust; mesonotum polished, three vittee in front of the suture 
and the sides whitish pruinose, three pairs of postsutural dorsoeentral 
bristles, two sternopleurals, scutellum bearing three long marginal 
pairs, the last pair diverging; abdomen polished, each segment bearing 
marginal, the last three also with short discal macrochietai; front claws 
and pul villi very short, hind tibbe not ciliate; wings hyaline, first vein 
bearing three bristles on'the apical third, the third bearing five near 
base, extending halfway to the small crossvein, hind crossvein mid¬ 
way between the small and the bend of the fourth, the latter arcuated, 
calypteres whitish; length, 8.5 mm. A male specimen collected by 
Prof. J. M. Aldrich. 

Habitat .—Brookings, South Dakota. 

Type. —Gat. No. 6205, U.S.N.M. 

PELATACHINA LIMATA, new species. 

Differs from my description of pallia ida 1 as follows: Face yellowish 
gray pruinose, thorax marked with four black vittae, abdomen pol- 


1 Revision of the Tachinidae, p. 65. 
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ished, basal portions of last three segments thinly whitish pruino.se, 
wings yellowish brown at base and along most of the veins, third vein 
bearing three bristles near the base, first posterior cell closed slightly 
before the wingmargin, costal spine very large; length, S mm. A 
female specimen collected by Prof, J. M. Aldrich. 

Hahitut. —Lewiston, Idaho. 

Type, —Oat. No. 6206, U.S.N.M. 

PSEUDAPINOPS, new genus. 

Near Apinops , but the palpi wanting. Head at vibrissre noticeably 
shorter than at base of antennae, vibrissas on a level with anterior edge 
of oral margin, facial ridges bristly nearly to the middle, cheeks almost 
one-third as broad as the eye height, sides of face bare, at narrowest 
part about one-tenth as wide as the median depression, antenna? of 
male nearly as long as the face, the third joint three times as long as 
the second, in the female two-thirds as long as face, the third joint 
scarcely longer than the second, arista bare, thickened on the basal 
half, the penultimate joint slightly longer than broad, eyes bare, frontal 
bristles descending below middle of second antennal joint, ocellar 
bristles directed obliquely forward and outward, proboscis short and 
robust, third vein with a few bristles near the base, other veins bare, 
first posterior cell open, ending just before the wingtip. bend of fourth 
vein arcuate, without an appendage, hind crossvein midway between 
the small and the bend. Type, the following species: 

PSEUDAPINOPS NIGRA, new species. 

Black, the antennse and proboscis dark brown; vertex one and one- 
third times as wide as either eye, front not pruinose, face thinly whit¬ 
ish pruinose; one pair of orbital bristles, uppermost pair of frontal 
bristles directed outward; body not pruinose, three pairs of post- 
sutural dorsocentral bristles, two or three sternopleurals. seutellum 
bearing three long marginal pairs, no discal bristles; abdomen 
depressed, ellipsoidal, the hairs very short and depressed, the bristles 
also short, none on dorsum of first two segments, a few marginal ones 
on the third and several on posterior half of the fourth; legs robust, 
bristles few and short, claws and pulvilii short; wings nearly hyaline, 
costal and marginal cells tinged with pale brown, calypteres whitish; 
length, 5 mm. Fifteen males and two females collected by Prof. J. M. 
Aldrich. 

Habitat v—Moscow, Idaho. 

Type .—Cat No. 6207, U.S.N.M. 

HYALOMYODES DORSALIS, new species. 

' —Black, the mouth parts dark brown; eyes almost contiguous, 

, frontal vifcta obliterated for a short distance; mesonotum and scu- 
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telluni somewhat polished, not pruinose; abdomen gray pruinose, the 
first segment, a streak in posterior corners of the second and third, a 
median spot on front end of the last three segments and a dot at base 
of each bristle and hair, polished black; wings hyaline, calypteres 
whitish; length, 3 mm. 

—Vertex one and one-half times as wide as either eye; body 
gray pruinose, a small brownish median spot on the last three abdom¬ 
inal segments and a brownish streak in the hind angles of the second 
and third, indistinct brownish dots at bases of the hairs and bristles; 
length, A mm. 

A specimen of each sex collected by Prof. J. M. Aldrich. 

Habitat .—Moscow, Idaho. 

Type. —Cat. No. 620S, U.S.N.M. 1 

OESTROPHASIA CALVA, new species. 

Yellow, the thorax brownish 3 T ellow, a spot above the neck, and in 
the male a transverse row of three spots behind middle of mesonotum, 
black; abdomen in the male with a median spot on each segment and 
a streak at the hind angles of the last three, in the female with hind 
margins of first three segments and one to three spots on the fourth, 
black; vertex in male as wide as distance between the two posterior 
ocelli, only one row of about five bristly hairs outside of the frontals; 
in the female the vertex is slightly over twice as wide as either eye, 
one row T of bristly hairs outside of the frontals, and outside of this a 
second row of four orbital bristles; thorax slightly, the abdomen 
highly, polished, hairs of abdomen short, depressed, first two segments 
with a marginal pair of bristles, third with a marginal row, the fourth 
nearly wholly covered on the apical half; wings whitish hyaline, the 
base to discal cell and in front of fourth vein to apex of first, yellowish 
brown, a brown crossband begins in apex of marginal cell and extends, 
greatly narrowed, over the hind cross vein where it turns basally along 
fifth vein, covering slightly over the apical half of the discal section; 
third vein bristly less than half way to small crossvein, first posterior 
cell closed at the wingmargiu; length, 6 mm. One male and two 
female specimens. 

Habitat. —Williams, Arizona (July 17, H. S. Barber); and Ottawa, 
Canada (W. H. Harrington). 

Type. —Cat. No. t>209, U.S.N.M. 

l HynIomijodes trianguhfera has not been described in the female sex; the vertex is 
as wide as either eye, the body opaque, gray pruinose, that on the first abdominal 
segment very thin and not concealing the ground color, the hind margin of the sec¬ 
ond segment and a dot at base of each bristle anti hair polished black. 

Lt'uett#UmiQ neomexicana was not known to me in nature when the Revision of the 
Tacbinidae was published; on page 69 it was given as a synonym of xeniUs, but it is 
evidently distinct, and will readily be recognized by the white pruinose last two 
abdominal segments. 
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OESTROPHASIA SETOSA, new species. 

Ft male .—Differs from ealra as follows: Mesonotum with a trans¬ 
verse row of three black spots behind the middle, fourth abdominal 
segment black on more than the apical half, base of first segment black 
in the middle of upper edge, a broad black dorsal vitta, passing over 
the broad black hind margins of the first three segments; second 
segment bearing a scattered median cluster of eight bristles which 
extends nearly to the middle of the length of the segment, third with 
a cluster of eight in front of the marginal row, the fourth covered 
except at the base; third vein bristly almost to the small crossvein; 
length, 6 mm. A female specimen collected by H. K. Morrison. 

Habitat . —Colorado. 

Type. —Cat. No. 6210, U.S.N.M. 

EXORISTOIDES HARRINGTONI, new species. 

Black, the face and apex of proboscis yellowish, first two joints of 
antennae and the palpi yellow; vertex one and one-half times as wide 
as either eye, one pair of orbital bristles and between each bristle and 
the frontals is an outwardly directed bristle, frontals descending to 
the arista, the latter thickened on the basal half, the penultimate joint 
shorter than broad, antennse nearly as long as the face, the third joint 
five times as long as the second, eyes sparsely hairy, cheeks one-third 
as wide as the eye height; thorax grayish pminose, the vittae indis¬ 
tinct, three pairs of postsutural dorsocentral bristles, three sterno- 
pleurals, scutellum bearing four marginal pairs, the last pair cruciate; 
abdomen polished, the bases of the last three segments grayish prui- 
nose, these segments bearing diseal and marginal bristles; wings hya¬ 
line. a gray cloud at base of discai cell, a brown crossband extends from 
apex of first vein to slightly below the small cross vein; first vein 
wholly bristly, the third from its base to beyond apex of diseal cell, 
first posterior cell closed and short petiolate, ending slightly before 
apex of wing, bend of fourth vein rectangular and with a short stump, 
hind crossvein nearer the small than to bend of fourth; calypteres 
whitish; length, 4 mm. A female specimen collected by Mr. W. Hague 
Harrington, for whom this fine species is named. 

Habitat —Ottawa, Canada. 

Type.— Oat. No. 6211, U.S.N.M. 


EXORISTA TRISETOSA, new species. 

Black, including the palpi; vertex of male one and one-half, of 
female twice, width of either eye, two pairs of orbital bristles in 
female, frontals descending to the arista, antenna? slightly shorter than 
the face, the third joint two and one-balf times as long as the second, 
arista thickened to the middle, facial ridges bristly on the lower two- 
fifths, cheeks one-fifth as wide as the eye height; proboscis rather 
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i r, the label la small: thorax gray pruinose, marked with four 
/u vitta?. three pairs of postsutural dorsocentral bristles, three 
\ei >pleurals, scutellum bearing four marginal pairs, the last pair 
A ?d backward: al>domen polished, bases of last three segments 
gray pruinose. first segment with marginal, the following two 
lil.-o with diseal, the last one nearly covered with rather long bristles: 
^middle tibia? each bearing two or three long bristles on the outer- 
aiuerior side, hind tibiae somewhat unevenly ciliate on the outer- 
anterior side, wings hyaline, third vein with three or four bristles near 
* s ^e base, calypteres white: length, o to 7 mm. Seven males and one 
male collected August ‘2b, 1S95. by Prof. J. M. Aldrich. 
lit tbit at. —Moscow and Lewiston, Idaho. 

Type* —Cat. No. 0212, C.S.X.M. 

NEMOR^EA SETIGERA, new species. 

Black, the face, palpi, and fourth abdominal segment yellow, apex 
of proboscis dark brown: vertex slightly narrower than either eye, 
two pairs of orbital bristles, frontals descending to the arista, sides of 
front on lower part, face and cheeks golden yellow pruinose. a few 
bristles above each vibrissa, cheeks one-fifth as broad as the eye height, 
antenna? slightly shorter than the face, the third joint very broad, 
twice as long as the second, arista thickened to the middle, the penul¬ 
timate joint slightly longer than broad, proboscis rather slender, 
labelia narrow: body slender, thorax gray pruinose, marked with four 
black vitte, three pairs of postsutural dorsocentral bristles, three 
sternopleurals, scutellum bearing four marginal pairs, the last one the 
smallest, cruciate; abdomen thinly gray pruinose on the first three 
segments, the second and third bearing basal, diseal, and marginal 
bristles; front tarsi distinctly dilated, middle tibiae bearing four 
bristles on the outer-anterior side, hind tibia? not ciliate; wings hyaline, 
crossveins not clouded, third vein bearing four bristles near the base, 
first posterior cell closed in the margin, hind crossvein near the bend 
of the fourth, the latter rectangular and with a long stump, calypteres 
white; length, 10 uim. A female specimen collected August 15,1897, 
by Prof. J. S. Hine. 

Habitat .—Medina, Ohio. 

Type.— Cat. No. 6213, U.S.N.M. 

PHOROCERA STERNAEXS, new species. 

Black, the scutellum except at base, and a spot on sides of second 
abdominal segment of male, yellow; verted of male nearly as wide as, 
in the female one and one-fourth times as wide as, either eye, two pairs 
of orbitals in the female, frontals descending almost to the arista, the 
latter thickened on the basal half, tbe penultimate joint slightly longer 
than broad, antennae almost as long as the face, the third joint in the 
male very broad, four times as long as the second, in the female three 
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times as long as the second, sides of front and face bluish gray pr 
nose, facial ridges bristly on the lower three-fourths, cheeks aHa 
one-seventh as broad as the eye height, proboscis short and raft* 
robust; thorax grayish pruinose and marked with four black vife 
four pairs of posts lit ural dorsocentral bristles, four sternopleui f j 
seutellum bearing four marginal pairs, the last pair directed backward; 
abdomen polished, the last three segments except the nan*ow hind ’ 
margin> thinly grayish pruinose, all with marginal, the second and 
third also with discal, the fourth wholly covered with bristles; hind 
tibiie somewhat unevenly ciliate with bristles, middle tibiae bearin'^ 
three or four large ones on the outer-anterior side, front pulvilli 
male as long as the last tarsal joint; wings hyaline, third vein bearii, 
two bristles near the base, first posterior cell broadly open, calyptere 
white: length. 7 to 8 mm. One male and two females. 

IhVtfnt, —Franconia. New Hampshire (Mrs. A. T. Slosson); Edding¬ 
ton, Maine (Dr. G. de X. Hough); and Moscow, Idaho (J. M. Aldrich). 

Type.-*- Cat. No. 0214, U.S.N.M. 1 

FRONTINA SETIPES, new species. 

Black, the palpi yellow; vertex one and one-fourth times as wide as 
either eye. frontal bristles descending slightly below the arista, the 
two upper pairs stout, reclinate. sides of front yellowish gray,' the face 
whitish gray pruinose, facial ridges bristly on the lower two-thirds, 
antenmv somewhat shorter than the face, the third joint three and one- 
half times as long as the second, arista thickened on the basal third, 
the penultimate joint slightly longer than broad, cheeks one-fourth as 
broad as the eye height, proboscis short and very robust; thorax 
bluish gray pruinose, marked with four black vitte, three pairs of 
postsutural dorsocentral bristles, three sternopleurals, scutellum bear¬ 
ing four marginal pairs, the last one the smallest, cruciate, almost 
vertical; abdomen on last three segments densely gray pruinose and 
with darker reflecting spots, first segment and narrow hind margins of 
the others polished black, all with marginal, the fourth also with 
discal bristles; hind tibiae somewhat unevenly ciliate. middle tibise 
bearing two long and three short bristles on the outer-anterior side, 
front pulvilli slightly longer than the last tarsal joint; wings hyaline, 
third vein bearing four bristles near the base, calypteres white; length, 

8 ram. A male specimen collected by Prof, J. M. Aldrich. 

Habitat. —Brookings, South Dakota. 

Cat No. 6216, U.S.N.M. 

l jPheroc€ra parm Bigot The type has been studied by Dr. F. Brauer, who says 
that it belongs to the genus Paradoria. The form referred to this species in my 
Revision of the Tachinktee, page 103, will therefore require a new name, for which 
is proposed; in this species the apical pair of scuteliar bristles is directed almost 
vertically. 

. %ie;~-€*L No, 6215, U.S.N.M. 
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STURMIA LIMATA, new species. 

Black, the palpi yellow: vertex slightly wider than either eye. the two 
upper pairs of frontal bristles reclinate. much longer than the others, 
sides of front grayish, the face whitish pruinose. frontals descending 
nearly to apex of second antennal joint, vibrissa? slightly above front 
edge of oral margin, ridges bristly nearly to middle, antenna? five- 
sixths as long as the face, the third joint two and one-half times as 
long as the second, narrow, arista thickened to middle, the penultimate 
joint shorter than broad, cheeks one-fifth as broad as the eye height, 
proboscis rather slender, labella small: thorax gray pruinose, marked 
with four black vittw. four pairs of postsutural dorsocentral bristles, 
four sternopleurals. seutellum bearing four marginal pairs, the last one 
cruciate and nearly vertical; abdomen polished, the second segment 
thinly gray pruinose, the following ones except their bases velvety, 
first three segments with marginal bristles, the fourth with a marginal 
and submarginal row; hind tibia* rather evenly ciliate, middle tibia? 
bearing two bristles on the outer-anterior side, front pulvilli slightly 
shorter than the last tarsal joint; wings hyaline, third vein bearing 
four bristles near the base, fourth vein beyond the b'end nearly 
straight, ealypteres white; length, T mm. Two males. 

Habitat. —Opelousas, Louisiana (April. 1897, G. R, Pilate), and Ohio. 
Type .—Cat. No. 6217, 17. S N.M. 


STURMIA AUSTRINA, new species. 

Black, the palpi yellow; vertex of male one-half, of female nearly 
as wide as either eye, frontals descending to the arista, two pairs of 
orbitals in female, sides of front grayish, face whitish pruinose, 
vibrissa? on a level with front edge of oral margin, ridges bristly 
nearly to middle, cheeks one-tenth the eye height, antennae almost as 
long as the face, the third joint of male live, of female four times as 
long as the second, arista slightly thickened on the basal third, the' 
penultimate joint scarcely longer than broad, proboscis short and 
robust; thorax gray pruinose, four black vittae, four pairs of postsu¬ 
tural dorsocentral bristles, three sternopleurals, seutellum bearing four 
marginal pairs, the last one very short and nearly horizontal; abdomen 
gray pruinose on broad bases of the last three segments, the second 
and third with marginal, the fourth almost wholly covered with 
bristles; hind tibia? ciliate, middle tibia? bearing one bristle on the 
outer-anterior side, front pulvilli of male slightly longer than the last 
, tarsal joint; wings hyaline, third vein bearing a single bristle near the 
base, fourth vein beyond the curve nearly straight, ealypteres white; 
length, 4.5 to 5.5 mm. A specimen of each sex bred from a Jtynlid; 
' by Dr. B. G. Dyar. \\ 

, , ^Bahama Islands. ,, ! , , I : 

|3at. $ 0 . 6218, U f S^N.M. >; ‘J 

3?r if M- ( vql xxv—055——8 1 ‘, *, • * ' 7 - ; \\[i 
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STURMIA DISCALIS, new species. 

Black, the palpi yellow; vertex nearly twice as wide as either eye, 
two pairs of orbital bristles, frontals descending to apex of second 
antennal joint, antenna? nearly as long as the face, the third joint about 
five times as long as the second, arista thickened on the basal fourth, 
the penultimate joint shorter than broad, cheeks one-fourth as wide as 
the eye height, vibrissse on a level with front edge of oral margin, 
facial ridges bristly on the lowest fourth, proboscis rather slender; 
thorax gray pruinose. marked with four black vitta?, three pairs of post- 
sutural dorsocentml bristles, three sternopieurals, scutellum bearing 
three pair* of large marginal bristles, the last pair diverging, directed 
backward; abdomen yellowish gray pruinose, the broad apices of the 
last three segments polished, each segment bearing marginal, the last 
three also with diseal bristles, venter depreased, destitute of short, 
backwardly curving spines in the middle; hind tibue unevenly ciliate, 
middle tibia? bearing a single bristle near the middle of the outer- 
anterior side; wings hyaline, third vein bearing two bristles near the 
base, ealypteres white; length. $ mm. A female specimen. 

Habitat —W iseonsin. 

Type.— Cat. No. 6219, U.S.N.M. 


MASXCERA POLITA, new species. 

Differs from Sturmia dixeaUs as follows: Palpi black, vertex one- 
third as wide as either eye, no orbitals, frontals descending nearly to 
middle of third antennal joint, the latter three times as long as the 
second, cheeks one-sixth the eye height, body polished, the mesonotum 
and narrow bases of the last three abdominal segments thinly whitish 
pruinose, middle tibiae bearing three bristles near the middle of the 
outer-anterior side, hind tibiae not ciliate, third vein of wings bearing 
a single bristle near the base, front pulvilli elongate; length, 5 mm. A 
h aaie specimen collected August 8 by Mr. C. H. T. Townsend; received 
/from Prof. T. D, A. Cockerell. 

r * HqAitet —White Mountains, New Mexico (altitude about 8,000 feet). 
No. 6220, ILS.N.M. 

f' ;: • , ; .; EUTHERA BlfcOLOR, new species. 

»„ Head yellow, occiput with a broad black streak extending from the 
to each eye and bordered below by a whitish pruinose stripe 
which extends downward along the orbit, sides of front and face 
Whitish pruinose, vertex four-fifths as wide as either eye, two pairs 
vM orbitals, frontals short and sparse, descending to base of antennae, 
fcheeks cfefe-spcth as wide as the eye height, antennae as long as the 
face, the first tWo joints yellow, the third black, slightly over twice as 
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long as the second* arista yellow at base, thickened on the basal fourth, 
mouth parts yellow; thorax and scutelluiu black, thinly whitish prui- 
nose, the mesonotum with three Inroad black vittre, two sternopleural 
bristles, seutellimi bearing three marginal pairs, the last one very 
small and diverging; abdomen polished, reddish yellow, a dorsal sub- 
triangular brownish spot extends over the first two segments, very 
short marginal bristles on the last three segments: coxa? and femora 
reddish yellow, tibia? dark brown, tarsi black; wings from base to 
apex of anal cell, and from slightly beyond humeral crossvein 
obliquely almost to middle of discal section of fifth vein, yellow, 
behind fifth vein and along the apex gray, remainder brown except an 
oblique whitish hyaline fascia almost crossing the wing beyond the 
hind crossvein; first posterior cell closed, its petiole less than half as 
long as the hind crossvein; ealypteres yellow; length, 4.5 mm. A 
female specimen. 

Habitat. —Texas. 

Type .—Cat. No. 6221, U.S.N.M. 1 

MUSCOPTERYX TIBIAIJS, new species. 

Black, the palpi, tihue, and second antennal joint of female yellow, 
cheeks and lower part of face reddish brown; vertex of male one-third, 
in the female as wide as either eye, sides of face bearing three or four 
irregular rows of rather long bristly hairs of nearly an equal length, 
thorax suljopaque, gray pruinose and with four black vittse, scutellum 
bearing three marginal pairs of bristles, the last one cruciate, only 
slightly shorter than the first; abdomen somewhat polished, light 
grayish pruinose and with reflecting darker spots; wings hj'aline, 
tinged with brownish toward the base, third vein bearing two bristles 
near the base, bend of fourth vein angular and with a short stump of 
a vein, the vein strongly bent inward beyond the bend; ealypteres 
whitish; length, T to 9 mm. A specimen of each sex collected April 
. 23,18j98, by Prof. J, M. Aldrich. 

Habitat .—Moscow and Julietta, Idaho. 

Type. —Cat. No. 6223, U.S.N.M. 

1 Chaiohjga nigri fortes Bigot. Dr. F. Brauer has examined the type of this species 
and reports that it belongs to the genus Pehnatomyia or Parexoristn. The Bpecies 
referred to it In my Revision of the Tachinidee, page 125, will therefore require a new 
•name, for which antenmlis is proposed; the specimen is a female, black, the sides of 
the second abdominal segment, hind angles of the first and front angles of the third 
yellow, antennae as long as the face, the third joint over three times as long as 
the second, front tarsi noticeably dilated, third vein bearing a single bristle near the 
base. 


Type. —Cat. No. 6222, U.&N.M. 
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MUSCOPTERYX OBSCURA, new species. 

Differs from the male of tibialis sis follows: Tibue, cheeks, and face 
black; vertex one-fourth as wide as either eye. bristly hairs on sides 
of face very short, mesonotuni somewhat polished, not pruinose; 
abdomen thinly brownish pruinose, without reflecting darker spots; 
third vein bearing about four bristles near the base, bend of fourth 
rounded, without a stump, the vein almost straight beyond the bend; 
calypteres yellow; length, 7 mm. Two males collected Julj T 30 and 
August 24, 1897, by Prof. Trevor Kincaid. 

Habitat .—St. Paul Island, Alaska. 

Type* -—Cat. No. 6224, b.S.N.M. 

PHORICHiETA CINEROSA, new species. 

Black, the third antennal joint at base yellow, palpi at apex yellow, 
changing to brown at the base; sides of front, face and cheeks opaque, 
grayish pruinose, antennae three-fourths as long as the face, the third 
joint blunt pointed at the apex, three times as long as the second; 
thorax and scutellum somewhat polished, rather thinly gray pruinose; 
abdomen highly polished, the second and third segments bearing discal 
and marginal bristles; wings hyaline, third vein bristly nearly to apex 
of discal cell; length, 4 mm. One specimen collected July 5 by Mr. 
H. S. Barber. 

Habitat .—Flagstaff, Arizona. 

Type. —Cat. No. 6225, U.S.N.M. 

BRACHYCOMA PUBICORNIS, new species. 

Black, including the palpi; vertex nearly half as wide as either eye, 
frontal bristles in a single row each side, descending slightly below 
base of second antennal joint, sides of face bearing a row of rather 
long bristles on the lower half, on the upper half with one or two 
irregular rows of very short bristly hairs, antennae three-fourths as 
long as the face, the third joint nearly twice as long as the second, 
arista brown, the middle yellowish, distinctly pubescent, the longest 
Slightly longer than greatest diameter of arista, the latter thickened 
almost to the middle, vibrissas slightly above front edge of oral mar¬ 
gin, ridges bristly on lowest third, proboscis rather short and robust; 
thorax grayish pruinose and with three black vittas, scutellum bearing 
three pairs of marginal bristles, the last one cruciate and but slightly 
shorter than the others; abdomen grayish pruinose and with darker 
reflecting spots, first two segments without dorsal bristles, the last 
two with marginal ones, second segment of hypopygium polished; 
hind tibiae not eiliate; wings hyaline, brownish at l>ase and along most 
of the veins, third vein bristly nearly halfway to small crossvein, bond 
'of! fourth rectangular* and with a short stump, costal spine minute; 
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ealypteros whitish; length, 11 mm. A male specimen collected by 
Prof. J. M. Aldrich. 

Habitat. —Harrison, Idaho. 

Tyj*.— Cat. No. 0226. ILS.N.M.' 

BRACHYCOMA SETOSA, new species. 

Differs from pablcorala as follows: Vertex two-thirds as wide as 
either eye, sides of face bearing’ two irregular rows of rather short 
bristles of nearly an equal length, antenna 4 four-lifths as long as the 
face, arista bare, proboscis somewhat elongate, rigid, slender, labella 
very narrow, abdomen with a pair of marginal bristles on the second 
segment, second segment of hypopygium somewhat opaque, thinly 
pruinose, wings not brownish along the veins, costal spine nearly as 
long as the small crossvein; length, 8.5 mm. A male specimen col¬ 
lected July 24 by Prof. T. D. A. Cockerell. 

Habitat. —Beulah, New Mexico. 

Tyj>e .—Cat. No. 6227, IT.S.N.Sl. 

G^EDIOPSIS COCKERELLII, new species. 

Black, the face, cheeks, and apices of palpi yellow, seutcllum red¬ 
dish brown; vertex one and one-fourth times as wide as either eye, 
sides of front thinly grayish pruinose, frontal bristles descending to 
the arista, an irregular row of bristles outside of them, sides of face 
on outer half covered with short bristly hairs, the inner half with a 
row of bristles, sides of face and cheeks densely pale yellowish prui¬ 
nose, vibrissa*, at a short distance above the oral margin, ridges bristly 
on the lower three-fourths, antenme four-fifths as long as tlio face, the 
third joint two and one-half times as long as the second, arista thick¬ 
ened on the basal two-thirds, cheeks noarty half as wide as the eye 
height; thorax thinly gray pruinose and jxmrkod with four black 
vittse; abdomen short and broad, somewhat opaque, not pruinose 
except on under side of the fourth segment, dorsum densely covered 
with rather long and nearly erect bristly hairs, the first three seg¬ 
ments hearing marginal bristles; hind tibiie evenly ciliuto on the 
outer-anterior side and with a much longer bristle in the middle; 
wings hyaline, the base brown, small ero&svoin clouded with brown, 
third vein bearing two bristles near the base, ealyptores brown; length, 
11 mm. A male specimen collected August 20 by Mr. G. H. T. Town¬ 
send, and received from Prof. T. D. A. Cockerell, for whom this fine 
species is named. - 

Habitat .—White Mountains, New Mexico (altitude about 8,200 feet). 
Type,— Cat. No. 6228, U.S.N.M. 

G/EDIOPSIS FACIALIS, new species. 

Black, the second antennal joint, palpi, apex of seutallum, a spot 
on sides of second and the fourth abdominal segment yellow; vertex a« 
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wide as either eye, a row of stout bristles outside of the frontals, 
ocellars present, large, sides of front yellowish gray, the faee and 
cheeks whitish pruinose. sides of face bearing several short bristly 
hairs on the lower portion, antenna? nearly as long as the face, the third 
joint almost six times as long as the second; thorax gray pruinose, 
marked with four black vittie, apical pair of scutellar bristles nearly 
horizontal, abdomen grayish pruinose and with darker reflecting spots, 
second and third segments bearing marginal bristles; hind tibia? on the 
outer-anterior side evenly ciliate with short bristles and with a much 
longer one at the middle; wings hyaline, third vein bearing two 
bristles near the base, calvpteres white; length, 9 in m. A male speci¬ 
men collected by Mr. II. K. Morrison. 

Hi tin tat . —Georgia. 

Tt/jw. —Cat. No. (1230, 1T.S.N.M. 

G^DIOPSIS OCEULARIS, new species. 

Differs from facial)* as follows: Antenna? and abdomen black, lower 
portion of sides of front, the face and fourth abdominal segment 
densely golden yellow pruinose; sides of face bearing two irregular 
rows of bristles, ocellar bristles wanting, a pair of marginal bristles 
on the first abdominal segment; length, U mm. A male specimen 
collected June 18, 1891, by Prof. James 8. Hinc. 

Habitat .—Ohio. 

Type.— Cat. No. 6229, U.S.N.M. 

PARAPHYTO SARCOPHAGINA, new species. 

Black, the antennas, face, and cheeks reddish brown, palpi yellow; 
vertex one-fourth as wide as either eye, sides of face bearing a few 
short bristly hairs on the upper edge, antennae ha ! f as long as the 
face, tiie third joint scarcely longer than the second, longest hairs of 
arista slightly longer than greatest diameter of arista, vibrissa* a 
short distance above oral margin, cheeks nearly half as wide as the 
eye height* head at vibrissa* slightly shorter than at base of antenna?, 
pi'oboscis slender, iabella unusually slender; thorax gray pruinose 
aiid marked with three black vittae, three pairs of postsutural dorso- 
bwties, two steraopleurals, scutellum bearing three marginal 
' , tfe third pair cruciate; abdomen grayish pruinose and with 

refecting spots, hairs depressed, second and third segments 
'.with' nakcghissl bri^tlee, the fourth with a submarginal row of large 
:b*irtW aadva marginal row of small ones; claws, and puivilli very 
Ifcmgf wmgf hyaline* tinged with yellowish toward the base, third 
yeinjbeasrmg three bristles near the base, calypteres whitish; length, 
itO mum A male sp^men collected by Mr. Charles Robertson* 

. ^Cartinyiile* Illinois. ’ 

No* £231, ti&N.M. 
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MERIANIA CHALYB^EA, new species. 

Head black, facial depression yellowish, bordered each side by 
reddish brown which, below the middle, is j>rolonged to the lower 
end of the eye, frontal vitta of male almost obliterated for a short 
distance, vertex of female one and one-fourth times as wide as either 
eye, female with the ocellar bristles present and three pairs of orbitals, 
wanting in the male, frontals descending nearly to middle of second 
antennal joint, sides of face covered on the triangular upper outer 
half with rather long, black bristly hairs, vibrissa 5 far abovo the 
oral margin, ridges bristly on the lowest fourth; antennse orange 
yellow, scarcely reaching below middle of face, the third joint only 
slightly longer than the second, arista brown, thickened on the basal 
third, the penultimate joint shorter than broad; proboscis black, palpi 
3 r ellow; thorax blackish stool blue, tiling whitish pruinose, and marked 
with four black vitta?, four pairs of postsutuml dorsocontral bristles, 
three sternoplurals; scutellum reddish yellow, bearing five marginal 
pairs of bristles, the last pair the shortest, cruciate; abdomen steel 
blue, polished, very thinly whitish pruinose, last three segments with 
discal and marginal bristles; legs black, hind tibia) not ciliate, front 
pulvilli of male longer than last tarsal joint, last four joints of front 
tarsi of female greatly dilated; wings hyaline, third vein bearing 
three small bristles near the base, calypteres whitish, bordered with 
brown; length, 8 to 11 mm. Two males and five females, collected by 
Prof. J. M. Aldrich. 

Habitat .—Moscow, Vollmcr (May HO), Julietta, (Irangeville, and 
Craig Mountains, Idaho. 

Tyj>e.— Cat. No. 6232, U.S.N.M. 

This European genus has not heretofore been recorded from this 
country. In the table of genera given in my Revision of the Taehinidfe 
it would belong to couplet 43, and will he recognized by the absence 
of ocellar bristles in the male and the greatly dilated front tarsi of the 
female; the first posterior cell ends far before the wingtip. 

AMOBIA AURATA, new species. 

Black, including the palpi; sides of front, of face, and the cheeks 
golden yellow pruinose; sides of face bearing two rows of rather short 
bristly hairs; thorax gray pruinose, marked with three black vitta 1 , a 
black streak on pleura in front of wing; abdomen on first three seg¬ 
ments bluish gray pruinose, the hind margin of each and three trian¬ 
gular spots extending from it across the segment, black; fourth seg¬ 
ment and remainder of abdomen posterior to it golden yellow pruinose, 
the former crossed longitudinally with three brownish spots; wings 
hyaline, third vein hearing two bristles near the base, calypteres white; 
length, 7 mm. Three female specimens. 
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IMi/tuf .—White Mountains, New Hampshire (H. K. Morrison); 
Milwaukee. Wisconsin (Dr. S. Graenicker); and Harrison, Idaho 
(J. M. Aldrich). 

Ti/j>e. —Cat. No. 0233, U.S.N.M. 1 

GYMNOMMA QUADRISETOSA, new species. 

Head yellow, upper part of occiput and sides of front black, yellow¬ 
ish gray pruinose, hairs of face and cheeks yellowish white, antennee 
yellow, the third joint yellowish brown, slightly longer than the second, 
strongly convex on the upper side, proboscis black; thorax black, 
densely yellowish gray pruinose and with four black vittre, four pairs 
of postsutural dorsocentral bristles, three sternopleurals, scutellum 
yellowish brown, abdomen black, polished, second segment with a 
marginal pair of bristles, the third with a marginal row, the fourth 
covered except on the basal third, on either side of the first and second 
segments are two or three stout bristles; legs black; wings grayish, 
the base tinged with yellow, base of third vein bearing six bristles, 
calypteres yellowish smoky brown; length, 12 mm. Five females 
collected July 15 by Mr. C. H. T. Townsend. 

Habitat .—Sierra Madre, Mexico (altitude about 7,300 feet). 

Tyj>e.— Cat. No. 0260, U.S.N.M.* 

1 Fitbrieia wfumata Bigot. The type of this species has been examined by t>r. F. 
Brauer, who reports that it belongs to the genus Parafabriria. The form described 
under this name in my Kevision of the Tachinidie, page 144, will therefore require a 
new name, for which palpalis is proposed. The third antennal joint is nearly ellip¬ 
soidal in outline, nearly twice as long as wide, as long as the second, arista thickened 
on the basal four-fifths, the last joint less than three times as long as the preceding, 
sides of face on the triangular upper-outer half covered with short yellow bristly 
hairs, mesonotum bluish gray pruinose. 

Type. —Cat. No. 6234, U.S.N.M. 

Jurinia metaUiea Desvoidy. Dr. Brauer has also studied the type of this Hj>eeies, 
and reports that it is evidently the same as Jurinia //MWmVrw Williston The species 
described as metalllca, in my Revision, page 147, may therefore take the name of 
adusta, which is there given as a synonym of the former. 

, 4 The species described in my synopsis of the Tachinidu*, page 145, as Epulpax 
is npt that species, but will form a new genus differing from Epalpus by hav- 
. ^bnly apdediandiscal and marginal pair of bristles on the second abdominal segment 
& diSCaJ pair and marginal row on the third; from (hjmnomma it differs in 
deeper bristles are wanting; third joint of antenna* nearly twice as long as 
second fctongly convex on the upper side, black, the liase and remainder of 
arisi* black, it$ penultimate joint over twice as long as broad, palpi 
t ;w&faWg l; eyi$ bare; thorax black, densely yellowish gray pruinose and with four 
yellow. The genus may be named P<trepal$m, new genus, 

, . 

'j.t-\ • 
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Family PEXIDJB. 

MYOCERA BIVITTATA, new species. 

Black, the second antennal joint, face, cheeks, and palpi yellow; 
antenna 1 three-fourths as long as the face, the third joint nearly throe 
times as long as the second, arista rather long plumose, sides of face 
on the upper part golden yellow pruinose, and with a few short black 
bristly hairs, on the lower portion and the cheeks in certain lights very 
thinly whitish pruinose; checks two-thirds as broad as the eye height; 
proboscis one and one-fifth times as long as height of head, slender, 
rigid, labella small; body rather slender, gray pruinose; mesonotum 
with three, scutellum with one, first three segments of abdomen with 
two black vittse, the latter united on the first segment; also a black 
vitta on pleura in front of each wing; second and third abdominal seg¬ 
ments bearing only marginal bristles; hind tibia 1 not eiliate, middle 
tibiae bearing a single bristle on the outer-anterior side, front pulvilli 
greatly elongated; wings hyaline, gray at the base, veins bare, bend of 
fourth rounded and without an appendage, front calvpter and base 
of the other white, remainder of the hind one brown; length, 7 mm. 
A male .specimen collected August 17 by Mr. C. II. T. Townsend; 
received from Prof. T. D. A. Cockerell. 

Habitat .—White Mountains, New Mexico (altitude about 8,200 feet). 

Type. —Cat. No. 6235, U.S.N.M. 

MEGAPARIA FL.AVEOLA, new species. 

Yellow, the mesonotum except lateral margins, and a median vitta 
on the abdomen black; base of scutellum brown; vertex one-third as 
wide as either eye, sides of face bare, cheeks slightly less than half as 
wide as t >e eye height, antenme nearly half as long as the face, the 
third joint slightly longer than the second; arista black, its longest 
hairs only slightly longer than its greatest diameter; proboscis and 
palpi unusually short and robust; mesonotum gray pruinose, marked 
with three black vitte; abdomen yellowish gray pruinose, the first 
three segments with marginal bristles; hind tibia* not eiliate, claws 
and pulvilli unusually long; wings hyaline, third vein bristly halfway 
to small crossvein, fourth vein rounded at the bend and without an 
appendage, first posterior cell closed in the wingmurgin, calypteres 
whitish; length, 8 mm, A male specimen. 

Habitat. —Colorado. 

Type.— Cat. No, 6236, U.S.N.M. 

CH^BTONA FLAVIPENNIS, new species. 

Black, the antenna* and palpi yellow, frontal vitta, cheeks, and lower 
part of sides of face, reddish brown; vertex of male one-sixth, in the 
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female one and one-fourth times as wide as either eye, one pair of 
orbital bristles in the female, frontuls descending nearly to middle 
of second antennal joint, sides of face covered with rather short bristlj 
haiis on the upper half, an ten me from two-thirds to three-fourths as 
long as the face, the third joint in the male nearly twice, in the female 
one and one-half times as long as the second, longest hairs of arista 
nearly three times as long as its greatest diameter, cheeks one-seventh 
as wide as the eye height, proboscis very short and robust, labolla very 
large; body densely yellowish gray pruinose, mesonotum with four 
indistinct darker vittse, three pairs of postsutuml dorsocentrals, two 
sternopleurals. hairs of middle of dorsum of abdomen depressed, first 
segment without dorsal bristles, the following two with a marginal 
row of rather short ones; hind tibia? not ciliate, pulvilli of male 
elongate; wings and veins yellowish, third vein bearing two bristles 
near the base, fourth vein broadly arcuate at the bend, ending just 
above the wingtip, hind crossvein nearly midway between the small 
and bend of fourth; calypteres yellow; length, 9 mm. A specimen of 
each sex collected May 6, 1900, by Prof. James S. Hine. 

Habitat .—Vinton, Ohio. 

Type,— Cat. No, 6237, U.S.N.M. 

Family ANTHOMYIDJE. 


PHAONIA PALLIDULA, new species. 


Male .—Head black, face and frontal orbits whitish pruinose, eyes 
as widely separated as the posterior ocelli, frontal vitta obliterated 
for a short distance, antennae three-fourths as long as the face, dark 
brown, the first two joints and base of the third yellow, third joint 
nearly twice as long as the second, longest hairs of arista three times 
as long as greatest diameter of arista, hairs of eyes rather sparse, 
cheeks about one-fifth as broad as the eye-height, proboscis dark 


brown, slender and rigid, labella small and very narrow, palpi yellow, 
narrow; thorax black, bluish gray pruinose, marked with four indis¬ 
tinct blackish vittae, three pairs of postsutural dorsocentral bristles, 
oho or two pairs of aerostichals, none in front of the suture; sterno- 
and two; scutellum yellow, grayish pruinose, base of upper 
bircWly blackish; abdomen yellowish, varied with pale brownish, 
twp segments largely of this color, wholly gray pruinose, 
t'jahved fipom behind discloses an interrupted blackish dorsal vitta, 

| list bearing a discai and a marginal row of bristles; ven- 

;^,y^l<>w, baji ^ii^errupted black vitta in the middle; legs yellow, front 
urgeliy |dkck, W interrupted pale brown band toward apices of 
■ htrsi brown; middle femora bearing a row of rather 

;.W of under side, the hind ones with 

' -• i | tbzM}*' • ■.date extending nearly' whole' length 'of 
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under side; front tibice bearing a bristle near middle of posterior 
side, middle tibiae with one above and one below the middle of the 
posterior side, hind tibiae with two near middle of inner-anterior, two 
near middle of outer-anterior, and one below middle of outer-posterior 
side; front pulvilli as long as the last tarsal joint; wings hyaline, cos¬ 
tal spine minute, fourth vein diverging from the third; ealypteros 
white, halteres yellow; length 7 mm. A male specimen collected by 
Mr. H. K. Morrison. 

Habitat .—Southern Georgia. 

Type.— Cat. No. 6288, U.S.N.M. 

MYD^EA FLAVICORNIS, new species. 

Head black, frontal orbits and face whitish pruinose, eyes of male 
almost contiguous, the frontal vitta obliterated for a short distance; 
antennae yellow, arista at base yellow, the remainder brown, the 
longest hairs about twice as long as greatest diameter of arista, anten¬ 
nae slightly shorter than the face, the third joint broad, nearly three 
times as long as the second; cheeks about one-tenth as wide as height 
of eyes, proboscis dark brown, short and robust, palpi slender, yellow; 
thorax black, gray pruinose, and marked with four black vittie, four 
pairs of postsutural dorsocentral bristles, sternopleurals one and two; 
one pair of acrostichal bristles, hairs between dorsocentral bristles 
arranged in about eight irregular rows; scutellum yellow, the base 
usually brown, three pairs of marginal bristles, of which the basal pair 
is about half as long as the others; abdomen black, gray pruinose, the 
last two segments bearing diseal and marginal bristles; femora, tibia 1 , 
and tarsi yellow, bristles on under side of middle and hind femora, 
except on apical third of the latter, shorter than diameter of the 
femora; front tibiae without bristles except at apex, middle tibia 1 each 
bearing two near middle and three-fourths of the posterior side, hind 
ones bearing two below middle of anterior-inner and two near middle 
of anterior-outer side; wings hyaline, veins yellow, bare, fourth vein 
diverging from the third, hind crossvein nearly straight, small cross- 
vein near two-thirds length of disoal cell, costal spine wanting; ealyp- 
teres yellowish white; length, nearly 5 mm. Two males and one 
female. 

Habitat .—JRouville County, Quebec, Canada (May 24,1900, Mr. G. 
Chagnon), and St. Louis, Missouri. 

Type.— Cat. No. 6239, U.S.N.M. 

CHIROSIA CAPITO, new species. 

Male. —Black, the lower part of the front, extending along Hides 
of facial ridges nearly to their lower ends, the halteres and bases 
of tibiae yellow; face and frontal orbits whitish pruinose, front at nar- 
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rowest point nearly as wide as either eye* frontal orbits uimsnally 
wide* wider than frontal vitta at base, the latter strongly eontraetod 
above, at its narrowest point about, as wide as lowest ocellus, head 
considerably inflated, three pairs of frontal bristles, proboscis rather 
slender, rigid, with small labella; antenme three-fourths as long as the 
face, the second joint three-fourths as long as the third, arista almost 
bare, thickened on the basal fourth; body densely light bluish gray 
pruinose, unmarked: three pairs of postsutural dorsoeentral bristles, 
sternopleurals one and two, scuteilum bearing a subbasal and a subapicai 
pair; abdomen depressed, narrow", hypopygium rather small, with a 
fissure slightly to left of median line, no ventral lobes; middle femora 
bristly on basal half of under side, the hind ones on nearly their entire 
length; front tibia* bearing a bristle near two-thirds length of outer 
side and another below middle of inner-posterior side; middle tibia; 
with one below middle of outer-anterior, one on outer-posterior, and 
two on median third of inner-posterior side; hind tibiaj ciliate, with 
rather short bristles on nearly the entire length of the inner-anterior 
and inner-posterior sides, and with about five larger bristles on the 
outer-anterior and outer-posterior sides; front pul villi as long as the 
last tarsal joint; wings whitish hyaline, costa not distinctly spinose, 
costal spine about as long as the small crossvein. 

Female .—Differs from the male as follows: Front twice as wide as 
either eye, frontal vitta only slightly contracted above, two pairs of 
orbital bristles and a cruciate pair of preocellars, second antennal 
joint about half as long as the third, abdomen broad at base, tapering 
to the tip; hind tibiae bearing only two bristles on the anterior-inner 
side, none on the posterior-inner, front pulvilli about half as long as 
the last tarsal joint, costa with rather long spines. 

Length, 4.5 mm. A specimen of each sex received from Mr. 0. W. 
Johnson. 

Habitat. —Manumuskin, New Jersey. 

Type .—Cat No. 615)7, U.8.N.M. 

Family SCATOPH AGID JE. 

♦'I;:* PSELAPHEPHILA SIMILIS, new species. 

' s , H^ad yellow, the occiput and three triangular spots on vertex black, 
gray prjiinose, face, except its extreme sides, white pruinose, frontal 
orbits jpiumpse,, changing above to gray; antennas black, first 

two joints $«id -of third yellow, palpi light yellow, proboscis black; 

body black, iidensely, the abdomen thinly bluish gray pruinose, 
the abdonnen somewhat £oiished; femora black, their broad apices and 
^e'|i]bl^yieHow t Ui^i'da^y yellow; bristles of legs and body normal; 
. brown; halteres yellow; length, 4 mm. 

€^e 7 ’,80’, May 8* 1869, 
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and June 3, lis7fi, by Mr. Edward Burgess. Also a female specimen 
collected May 12, in Ohambly County, Quebec, Canada, received 
for naming from Mr. C. W. Johnson, of Philadelphia, to whom it has 
been returned. 

Hal)Hat. —Beverly, Massachusetts. 

Tm-— Oat. No. 6240, U.S.N.M. 

Family MICR0PEZ1DJ5. 

CA.LOBATA VITTIPENNIS, new species. 

Head reddish brown, whitish pruinose, lower part of front black 
and somewhat polished, followed by a velvet black fascia expanded in 
the form of a tooth in the middle below and also above on either side 
of the ocelli, vertex, except the ocellar triangle, steel-blue, polished; 
one pair of postvertical bristles, two widely separated pairs of vertical 
and one pair of orbital bristles; antemuv reddish brown, the third 
joint twice as long as wide, arista bare; clvpeus and palpi reddish 
brown, proboscis dark brown; body bluish black, grayish pruinose, 
the humeri, propleura, and hypopygium reddish brown, two or three 
bristles in front of each middle coxa; legs dark brown, extreme bases 
of middle femora and two bands on their apical half yellowish, hind 
femora yellow, a broad median band and a narrower one midway 
between it and the apex brown, front tarsi except base of first joint 
whitish, changing to yellow toward the apex; wings grayish hyaline, 
slightly tinged with yellow along the costa, first posterior cell brown, 
this color encroaching on the submarginal cell at its apex and on the 
middle and upper part of the apical half of the diseal cell; apex of first 
vein far before the small cross vein, last section of fourth vein one and 
ono-fifth times as long as distance between apices of second and third 
veins, anal cell prolonged over halfway from the fifth vein to the wing 
margin; length, fi to J> mm. Four males and three females collected 
April 27 to SU> by Mr. C. H. T. Townsend, 

Habitat .—Frontora, Mexico. 

Type, —Cat, No. 6261, U.S.N.M. 

Family TRYPETIDAS. 

SPILOGRAPHA FRACTUKA, new species. 

Yellow, an ocellar dot and band beyond middle of hypopygium 
black; face strongly retreating below, mesonotum subopaque, thinly 
gray pruinose, bristles of thorax and the four on scutellum black, 
short hairs of mesonotum chiefly black, abdomen polished, its hairs 
black; wings hyaline, a black spot fills stigma and crosses marginal 
cell, a black band begins at first vein above forking of the second and 
third and extends to apex of anal cell; a black cloud on small and 
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another on posterior crossvein, a brown dot below middle of penulti¬ 
mate section of fifth vein, a black spot midway between apices of first 
and second veins extending from costa to middle of submarginal cell, 
apex of wing from before apex of second vein to beyond apex of fourth 
broadly bordered with black, the inner edge of this border concave; 
small crossvein near two-thirds length of discal cell and noticeably 
beyond apex of first vein, third vein bristly nearly its entire length; 
length, i to 5 mm. Five males and three females. 

Habitat .—White Mountains, New Mexico (8,000 feet elevation, 
Townsend), and Colorado (Morrison). 

Type.— Cat. No. 0262, U.S.N.M. 



CONTRIBUTIONS TOWARD A MONOGRAPH OF THE LEPI- 
DOPTEROUS FAMILY NtXTUJLDJG OF BOREAL NORTH 
AMERICA. 

A REVISION OF THE MOTHS REFEBUED TO THE GENUS LEUOANIA, 
WITH DESCRIPTIONS OF NEW SPECIES 

By John B. Smith, Si*. D., 

Of Rutgm (hlhjf, Xew Jlnnmi'ick, Xnv Jemy. 


As it stands in our lists at present the genus Lcmnila includes all 
those species with hairy eyes and unarmed legs in which the vestiture 
is more or less hairy, the colors pale yellow or lutcous tending to 
reddish, and the markings more or less strigate; normal noetuid inocu¬ 
lation rarely complete. The antenna* of the male are simple or nearly 
so and the front of the head is without modification. 

Setting aside a small series of narrow-winged, long-bodied forms as 
generieally distinct under the name ilWcww? hi, the remainder of the 
species agree in the somewhat robust body, moderate, not retracted 
head, long and functional tongue. The eyes are round, moderate in 
size, and the palpi reach the middle of front. These palpi arc stout, 
hairy, the terminal joints short and obtuse. PifijxifjHH is an exception, 
chiefly in the male. The thorax is usually quadrate, with collar and 
patagiffi fairly well marked; but in some series it is quite loosely 
clothed, with the parts indotined. The vestiture varies from thin hair, 
^through flattened hair to a mixture of long scales and lmir; the latter 
an unusual feature. Behind the collar centrally there may be a small 
ridge or crest, a small divided crest, or no obvious tufting at all. 

The abdomen is untufted except at sides in the males. The vestiture 
on the under side is loose and woolly, the males being apt to have the 
Jegs sexually tufted. 

^ The primaries vary somewhat in shape and may be quite stumpy or 
Iftgonate with marked or even acute apices. 

**The species occur throughout the United States and north as well as 
athward, though on the whole the genus may be said to be Northern 
, vither than otherwise. 
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any other single collection. From the United States National Museum 
J had 100 examples, including all save type specimens. From Dr. Wil¬ 
liam Barnes, of Decatur, Illinois, I had his entire material in the 
genus, peculiarly rich in some local Western forms. From Mr. 
W, D. Kearfott, of Montclair, New Jersey, I had a series of specimens 
illustrating a few special forms. The collections of the American 
Museum of Natural History were carefully compared and some unde¬ 
termined material was loaned. The collection of the Brooklyn Insti¬ 
tute of Arts and Sciences (Neumoegen and Graef collections) was 
compared and specimens were loaned from it. From the collection of 
the American Entomological Society several specimens were secured. 
The Strecker material was carefully compared, and in addition, several 
correspondents sent me examples that will be specifically acknowledged 
later on. 

Within the limits of the genus proper the species range themselves 
into a number of small or larger groups, some well, some ill defined, 
and in one or two cases not altogether easily separated on other than 
sexual characters. It might be put in a somewhat different way as a 
number of well-marked species, some of which remained true to type, 
others of which diverged and gave rise to forms which are not yet 
altogether well marked. 

A somewhat well-defined series may be typified by unipuncta , in 
which there is a shaij) ridge or crest behind the collar, not very promi¬ 
nent to be sure, but always recognizable in good examples. As addi¬ 
tional characters we have the trigonate, pointed primaries in which 
both the ordinary spots are at least traceable, and the character of the 
male genitalia. 

The group consists of only two, very unlike species, one of which 
is known in the female only. 

Luthut differs from all our other species in that it has both the oi*di- 
nary spots outlined by yellowish rings, the median lines complete, and 
the subterminal line obvious. In other words, the normal noctui<J 
maculation is complete. The only example known to me is from" 
Florida and is a female. 

TJnipuncUi has the ordinary spots on the primaries paler, but not 
ringed, so that they are obvious, but not defined. The median lines 
are punctiform, and in some specimens both are completely ti-aceabl©.. 
Usually, however, the transverse anterior line is lost in the genera| 
powdery character of the wing, and sometimes the transverse posteriW 
line shares the same fate. The general color is a variable shade*-* 
reddish or fawn gray or brown, sometimes with a little admixture | 
yellowish. The surface is speckled with black, forming a dark obliqi^ 
eubapical shade and a dusky shading along the median vein, at the erfj* 
of which: is a single white dot. 

The secondary characters of the male consist of moderate fringes & 
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all the femora inferiorly, and with outward fringes of long hair on 
the tibiae, forming no tufts in either ease; but those on the middle 
pair more prominent than any of the others. In the antennas there is 
a longer bristle on each side of each joint. 

The male genitalia are unique and rather simple. The harpes are 
somewhat narrow at base and, at a little less than half their length, 
divide into a broad inferior lobe and a narrow superior continuation, 
which again enlarges into a broad rounded tip, the inner surface of 
which is set with short, stiff, pointed spines. The clasper is a small, 
curved claw or beak at the point where the harpes divide. 

In all the other species there is either no obvious tufting of any 
kind behind the collar or there is a small divided crest. 

In the group pseudargyria we have two species with robust bodies 
-and comparatively short, obtuse primaries, in which both the ordinary 
spots are marked and the transverse posterior line is composed of a 
double series of venular dots. Both are reddish luteous in color and 
are more or less black powdered. 

Paeudargyria has the abdomen conspicuously tufted in the male, 
and the genitalia have dense hair and scale tuftings. The legs in the 
same sex are very prominently tufted, the most conspicuous clothing 
being on the anterior pair. The coxa has a tuft of long, curly scales 
on the outside. The femur haw a bunch of thick blackish hair inferi- 
orly, longest toward the tibia, capable of brush-like expansion. The 
tibia has a dense covering of black hair capable of fan-like expansion 
exteriorly—altogether a very striking modification. The middle leg 
is rather shorter and stouter than usual; femur with a fringingof long 
hair inferiorly; tibia set with long hair on all sides so as to form 
a prominent loose brush, not capable of fan-like expansion. In the 
posterior leg the femur is fringed with long hair inferiorly, but not so 
much as on the others; the tibia with a clothing of thin hair on all 
sides, not forming an obvious brush. 

The genitalia resemble those of the group com.moiden. The harpes 
are very broad at base and narrow only a little inferiorly for nearly 
two-thirds their length, then they are cut off abruptly from below to 
form a narrow, oblong, obliquely rounded tip. This oblique tip is set 
with long, rather stout bristles. At the point on the upper margin 
where the oblong tip joins the broad body of the harpe there is a 
curved elevated ridge with the margins turned in, forming a crater- 
like cavity with the outline incomplete. The clasper is a moderately 
long and stout cylindrical hook, not much curved, arising from the 
inner portion of the erater over a broad, irregular, corneous plate. 

The species occurs east of the Rocky Mountains throughout the 
greater portion of the United States and Canada. 

PiUpalpis is obviously related to the preceding in appearance, but 
has a prominent diffusely margined black shading fpbm the roniform, 
: , Proc. N, M. vol; - * ' .. : ’'. 1 ' - 1 
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to the transverse posterior line. I have only a female at hand, but Mr. 
Grote’s type was a male. He compares it with jwendargyria, states that 
it does not have the exaggerated tufts on abdomen and tibia 1 ., and adds 
that it has u a curious fan-shaped tuft of spreading hair arising from 
the upper surface of the second joint of the unusually prominent 
palpi.” 

This character is distinctive and will serve to differentiate the male 
from all others of our species. The female is readily recognizable by 
the blackish shade already described. All the known specimens are 
from Florida. 

Subpunctata stands by itself, but in many points resembles vni- 
puncta . It is decidedly smaller, has somewhat narrower primaries, 
but of the same shape, and has the dark shading over the median vein, 
relieved by a single white dot at the end of the cell. 

In other respects the type of maculation is the same, but the color 
in subpwwtata is darker and it is closely ztrigate with blackish on the 
veins and in the interspaces. The secondaries are white at base, semi- 
translucent, with a smoky outer border. Behind the collar is a dis¬ 
tinct divided thoracic crest, and this separates the species sharply from 
unipuncta. 

In the male the anterior legs have a fringe of black scaly hair on 
the coxae; the femora have a dense fringe of shorter scales; the tibial 
vestiture is short, dense, and not prominent. On the middle leg the 
femora have a moderate fringe of not very long hair; the tibiae are set 
with moderate hair on all sides, but it is neither very dense nor brush¬ 
like. On the posterior leg the femora have a moderate fringe basally 
and the tibiae have thin, scant, longer hair. 


The male genitalia are characteristic. The harpes are very broad 
basally and beyond the middle narrow abruptly and evenly from both 
margins to about one-fourth their previous width; beyond that they 
broaden gradually to a slightly rounded tip which is furnished with a 


series of six long bristle-like hairs set in conspicuous pits. The clasper 
is an irregular corneous plate from which arises a short, cylindrical, 
nearly straight spur and two lower, somewhat curved, pointed proc¬ 
esses; unique in the genus. 

* ‘ rj&r. Sttecfeer’s species c&rnplicata is a small example of this species, 

, whop& hoope Te^as and New Mexico. 

,; ? i$ typical of a rather well-defined group in which the vesti- 

***** & AM forming no obvious tufting on the thorax and 

p&tagiae not or but feebly defined. There are 
■; oh the collar and none on the thorax. The 
Worma%]tf^onate, yvith marked but not aOute apices, 
jMj °kvieus discal spots, the median 

/fMW. and the transverse posterior line 

l>Wk doffes;, The secondaries tend to 
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blackish on the disk, leaving the margins white. In the male, the leg 
tuftings are not prominent, the femora fringed infcriorly and one or 
more pairs of tibia'* with longer hair, forming no tufts. The male 
antenna? have single, slightly longer lateral bristles on each joint. 

The male genitalia are quite characteristic, and all the species 
resemble each other closely in this particular. The harpes are broad 
at base and broaden to the middle, where they are suddenly narrowed 
from below, the upper margin being continuous. Beyond this they 
broaden again into a rounded, lappet-like tip, the inner side of which 
is closely set with pointed spines of moderate length. The clasper 
consists of two processes from the same base; one is cylindrical 
curved upward, hook-like, with an obtuse tip; the other is bent out¬ 
ward and curved downward, rather beak-like in character, the tip 
usually obtuse. 

While the group itself is thus well defined and x’ather sharply sep¬ 
arated from the others, the species within the group are very closely 
allied. 

In the first place, comparing all accessible examples of the true 
European pattens, I do not find any American examples that entirely 
agree with any of them. The American examples, which I term luteo- 
pattem , are uniformly less strigate, uniformly brighter, and, on the 
whole, with whiter secondaries. There is quite a marked difference 
in the genitalia, comparing five paix-s of the American with three pairs 
of the European form. In the latter the harpes are quite prominently 
angulate on the superior margin and the upper angle of the tip is 
quite obviously mai'ked. The spinulation of the inner side is also less 
abundant and shorter. The lower clasper is broader and more spatu- 
late in form than any American specimen. The alliance is dose, but 
as species go in this group Ivteopallens is not the same as 2 >ttlenx. 

The femoral fringes of the rnalo aro very moderate and the hind 
tibiae only have a little longer hair fringing above the middle. In this 
respect 2 >allens agrees with luteopallems, which inhabits the Atlantic 
coast region. 

Minorata, is smaller and darker throughout, the secondaries in par¬ 
ticular being blacker on the disk. The primaries have a broader, more 
stumpy appearance, due to the comparatively stouter body. In reality 
minorata is much more closely allied in appearance to pattern than is 
lubeopaUens; and this is also marked in the male genitalia, which are 
intermediate between those of pattens and hiteopattens, while really 
distinct from both. The leg tuftings are much better developed, how¬ 
ever, than in Vwteopattms , especially on the anterior and posterior 
tibisa, which have an obviouB fringing of long haft. 

This species ranges along the Jtocky Mountain region : from New 
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Oxygale is somewhat larger and broader winged than the previous 
species, and has a grayish shading over the luteous base. The streak¬ 
ings are very fine and not contrasting, giving the whole insect a very 
even appearance. The secondaries are entirely blackish except along 
the costa, or there is only a narrow whitish edging along the outer 
margin. 

The male genitalia are exactly as in luteopullens^ but the leg tuft- 
ings are even more marked than in vunovata* In this species the 
middle tibiae also are furnished with fringes outwardly, so that all 
are now fringed. The range of this species is from the middle Rockies 
southward, west to the Pacific coast, and throughout California. 

Biibri'pcittens differs from all the other species in this group by the 
reddish shading over the primaries. This is given by the reddish 
streakings over the yellow base, the paler veins being thereby more 
than usually relieved. The secondaries have a yellowish tinge and 
vary from this to a transparent smoky, the disk being always more 
or less blackish. The range of this species is from the middle Rockies 
into Utah. 

The genitalia of the male do not differ from those of luteopallem 
and the leg tuftings are very like those of oxygale . 

Pertracta Morrison belongs in this series, but I doubt its being an 
American insect. The type is in the Strecker collection, and, while 
the wings are perfect, the body is crushed as though it might have 
been papered. The locality given on the label is u Pennsylvania,” 
and I have understood Dr. Strecker to say it came from a Philadel¬ 
phia collector, whose name he did not give. 1 believe it to be an 
unusually well-marked pattens, with a reddish tint, a little discolored 
in the relaxing jar; in other words, a European specimen. Mr. Mor¬ 
rison was in several cases misled as to the source of his specimens, 
and I believe that in this case Dr. Strecker was also imposed upon. 
I can scarcely credit the occurrence near Philadelphia of a good 
Species so like pattens and so rare that in twenty-six years not a 
specimen has been captured by any of the Philadelphia collectors. 

; In tabular form the species of this group may bo separated as 
follows:, 

* 

light creamy yellow, streakings not contrasting; secondaries with a small discal area 

blackish . luleopallew. 

Parker, with a luteous tinge; streakings more obvious and somewhat contrasting; 

! secondaries with more of disk blackish. minorata. 

Pale grayish luteous; streakings not contrasting; secondaries all blackish except the 

maijgins. oxygale . 

’’ Reddish luteous, obviously streaky; secondaries with a yellowish tinge, smoky or 
' *, - bjaekish shaded.,. rubripallens . 

igroucp aZbittnea comprises another series of closely allied species 
£ may *be separated but with a little care and a fair material to 

fdi. the species agree in having the lower 
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half of tho collar white, or at least much paler than the upper portion, 
and, in good examples, white lines on the patagiae. The wings are 
normally trigonate, of moderate length, the apices well marked, though 
scarcely acute. The median vein is white, and the white streak tends 
to continue in the interspace between veins 3 and 4. Below this white 
shade is a more or less diffuse red, smoky, or blackish shade which 
extends to the end of the median vein. Above vein 4 from its incep¬ 
tion a red, smoky, or blackish triangular shade extends, starting as a 
point and broadening outwardly until, on the outer margin, it fills the 
space between vein 4 and just below the apex, where it again ends in 
a point. 

These characters of maculation are quite obvious and are easily 
recognizable; but the male genitalic characters are equally strong and 
equally distinctive. The harpes are moderately broad at base, oblong 
to a point well beyond the middle, and there abruptly narrowed from 
below. The narrow extension from the upper margin is obtusely bent 
downward and then suddenly enlarged into a hatchet-shaped tip; the 
outer edge with a fringe of spinules directed inwardly. This is char¬ 
acteristic of the group, and occurs nowhere else in the genus. The 
clasper is usually divided into three processes, of which the lower is 
more or less spatulate or ligulate; the upper flattened or round, shorter 
and stouter; the median is a longer, more slender, usually pointed spur. 
The upper and lower processes are from the same base, the central 
structure arises separately. 

As to leg* structure, in tho males the species as a whole agree in 
having long, thin, hairy fringes on the under side of all the femora. 
The anterior tibue are variably fringed outwardly and the tufting is 
obvious. The median tibiae arc not obviously tufted. The posterior 
tibifle are variably furnished with long thin hair, tending to real tufts. 
Generally speaking, the northern forms are not so obviously tufted as 
are the southern species. 

The male antenna* are barely ciliate and do not have longer lateral 
bristles on tho joints. 

j Rulmpenni# differs from all others in this series and in the genus 
by having all the darker shadings bright, pinkish rod. The male 
genitalia while after the group type have the clasper# quite different 
from those of any other species. Tho lower process is long, cylin¬ 
drical, and pointed; the upper a broad, short beak. 

The home of this species is in Texas, but it extends northward into 
Missouri. 

Allilmia has dark smoky or black secondaries in both sexes, which 
may be a little lighter at the extreme base only. It is on the whole a 
small species, the primaries dark luteous in ground and the smoky 
shades broad and diffuse. The discal dots may or may not be 
prominent. 
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The male genitalia are of the characteristic form, with all the pro¬ 
cesses well developed. 

This form has a wide distribution, ranging in my material from 
southern Arizona to New Jersey. 

Obscurtor resembles the preceding in size and in the dark color of 
the primaries; but the inoculation is more even and the discal spots 
are absent. The secondaries are whitish to the middle or beyond, the 
margin diffusely smoky. 

The genital structure is like the preceding and the form may be 
only a local variety. But it comes from Manitoba, and X have found 
this faunal region so well marked that I risk the name, based chiefly 
on the more even color of the primaries and the partially white 
secondaries. 

Diffusa is a markedly lighter colored and larger species, the second¬ 
aries white, with a diffuse smoky outer margin varying in width. 
The dark areas of the primaries are much smaller and much better 
defined, the terminal space tending to become leaden gray. There 
is no difficulty at all in separating out this form from both of the 
preceding. 

The male genitalia are distinctive chiefly by having the superior 
process short, blunt, and cylindrical, like a thumb, while the lower 
process is quite flattened. There are other differences in detail which 
may be better understood by a reference to the figures herewith given. 

This is the most widely distributed form, Walker’s type, coming 
from Nova Scotia, while Mr. Druce figures a specimen as coming from 
near e City of Mexico, 

The other species in this group agree in having the secondaries 
entirely white. 

Idmitata is from Texas and has the brown shading to the white 
median vein on both sides of it—that is, there is a narrow brown 
shading that begins near the base of tho cell itself, margins the vein 
on, each side, and, beyond it, continues into the brown subapieal shade. 

- The male genitalia have the superior process flat and squarely 
teripinated, the inferior more obviously spoon-shaped than in the 
fipeoies. 

' Tetiem differs from the preceding in that the median vein is not obvi¬ 
ously whitish, and there is no dusky shade above the median vein, 
The dusky shadings are well marked, but a pinkish shading is intro¬ 
duced alqag ihe costa and in the submedian interspace. The discal 
:spot is marked in all the specimens, and is also present in the preceding 


I , Jf 11 T \ 

C tq$le genitalia the species is the most aberrant of the group. 

\ icippe? fcPocess jof clasps? is altogether lacking; the lower process 
arid; l&tSfaiddle hook is only moderate in 

ft. The ti P° f the ^P® 8 
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also quite different from the allied forms, and altogether this proves 
itself a good species without doubt. It is from Arizona. 

Neptis resembles diffuse r, but the secondaries are entirely white, the 
dark shadings on the primaries are much reduced, much more even, 
and the discal spot is absent in most cases. 

The genitalia are practically like those of diffusa , but the lower 
process of clasper is a little more scoop-shaped at tip, and the tip of 
the harpe is somewhat more narrow and pointed. Otherwise in all 
respects the resemblance is very close. All the specimens are from 
Colorado. 

Taken together the species recognized here make an unusually com¬ 
pact group, from which rubripennis stands out at once by its red color. 
Albilinea and obscurior are small, very dark species in which the sec¬ 
ondaries are smoky or pale only at base. The latter may easily be a 
local variety of the former. 

Diffusa is larger and- paler, with the secondaries white except for 
the smoky dusky margin, which varies greatly, and neptis may be a 
local variety in which the smoky tinge disappears altogether. 

Limitata is a good species with white secondaries, in which the 
median vein is margined on the upper edge. 

Tetera is well marked by genital structure and by the tendency to 
pink tinging in the costal and submedian regions of the primary. 

In tabular form the differences appear as follows: 

1. Primaries with the darker shadings pinkish red.... rubripennis. 

Primaries with the darker shading smoky or blackish. 2 

2. Secondaries white at base, smoky toward and at outer margin.. 3 

Secondaries white.....4 

Secondaries black. albilinea, 

3. Size small, colors dark, secondaries translucent at base, smoky margin broad. 

obscurior. 

Size larger, colors much lighter; secondaries white except for a smoky outer 
margin, which is narrow or very narrow. diffusa, 

4. Median vein white, with a brown margin on each side. -,-Jimitata. 

Median vein not obviously white, without dusky margin above Jtl .* 6 

5. Pineal dot obvious; a pinkish shading on costa and in submedian interspace -Jctera. 

Diseal dot wanting or obscure; shadings reduced, oven, not pinkish. neptis. 

# The group ligata is composed of three very closely allied species, 
which agree in rather small size, somewhat frail body, dose, some¬ 
what scaly vestiture, and a slightly convex thorax, in which the collar 
and patagise are not well marked. The collar has a single transverse 
line across the middle. 

The primaries have the costa and inner margin convex, the outer 
margin oblique and somewhat rounded. A dusky median shade 
extends from base to outer margin over the median vein, which is 
partly white. This, with the small size and rather slight forpi, maJces 
the characteristic feature in the species. The transverse posterior 
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line is punctiform and, in general, is complete or at least completely 
traceable. 

Ligata has a distinct pinkish shading, and the surface is obviously 
black powdered. The markings are rather well defined and the trans¬ 
verse posterior line is generally complete. The species is from the 
South and Southwest. 

Fhibilis is exactly like Ucjata except that the pinkish tinge, is less 
obvious and the punctate transverse posterior line is not quite, so well 


marked. It is from Long Island. 

Rimosa is llgata with all the markings more obscure. 

It is more than probable that all these are slight local varieties of 
one species which is not uncommon southwardly, but becomes very 
rare as we go north. Of rimosa , Dr. Thaxter was good enough to 
send me a male, which he compared with the type in his possession, 
and besides these two examples I know of none in collections. Years 
ago Mr. Tepper took two examples on Long Island, which formed the 
types of flabilis. One of these is now in the British Museum and one 
is at the agricultural college in Michigan. I have an example com¬ 
pared with the British Museum type, and, by the courtesy of Prof. 
R. W. Pettit, I was able to compare the other typo as well. There 


are no other specimens known to me as flabiUs in collections. 

The male genitalia are exaetty alike in all three forms. The harpes 
consist of a broad, oblong basal piece from which a narrow oblong 
process, rounded at tip, extends superiorly. The inferior angle of 
this broad basal piece is drawn out into a sharp point. At the rounded 
tip there are two long, spine-like hairs, but no other armature. At 
the extreme base of each harpe is a long, stout, somewhat curved, 
and irregularly toothed chitinous process. The clasper forms one 
-slender, cylindrical supeidor finger and two stouter, more beak-like, 
parallel, pointed processes. 

The leg tuftings in the male show no strongly marked characters, 


the femoral tpftings and fringings being scarcely more obvious than 
iuthe feipaalfl^Ihe antennal dilations, however, are well marked; It 
needful to attempt the separation of these forms by means 

< \ is composed of species with short, stumpy wings, 

$h© thotaap quadrate, with a divided crest behind the col- 
?*fr tetter being well marked and with transverse darker lines. 

Thep&tagiae are also well defined and a little uplifted. The vestiture 
ocftrse tod tte-species have a roughly powdered appearance, due to, 
^Spepkljii^g of vllhe ground color is a dull grayish'luteous with 

# ^ is dcMjpdnant in mmatto* - The primaries 

iig 1 usually. l%hteir 'than' the 


,J>ul there is no well- 
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defined dusky shade accompanying it inferiorly. There may he a dark 
or black basal streak, but this extends into the interspace and not 
along the vein. There is no black discal dot, though in some examples 
a few black scales help to define the white dot inwardly. The puncti- 
forni transverse posterior line is complete and sometimes tends to 
become geminate. 

The legs in the males of this group have the sexual tuftings best 
developed in hetwodoxci, The anterior femora are fringed beneath 
with long dense hair, about as long at base as at tip, and forming no 
tufts; the tibiae are not modified. The middle femora are fringed for 
their entire length, but the hair at base is very much longer than that 
at tip; the tibiae are outwardly clothed with very dense hair, thickest 
at the middle, but forming no expansible tufts. The posterior femora 
have a thin, moderate fringing at base only; the tibise have a small 
fringing of hair outwardly. 

In dia the development is about the same; in hmteta it is not quite 
so well marked, and in megadia it is so reduced that there is not much 
difference between the sexes. 

The genital structure is similar in type in all the species; but no 
two are quite alike. The harpes at about the middle arc suddenly 
constricted from below and continued along the superior margin into 
a more or less long-oval tip. There may bo one, two, or half a dozen 
long bristle-like hairs at the edges of this tip. The elasper is made up 
of two parts; a flat long plate, the mai*gins rolled over on the upper 
edge, and at tip the upper angle is drawn out into a sharp curved hook. 
From this plate arises a long, cylindrical finger-like process directed 
obliquely upward and outward and extending well beyond the upper 
margin of the harpes. 

Only in dia are the lateral bristles of the male antennse in the least 
marked. 

Dia is the smallest of the species, the veins all white marked and no 
obvious black markings anywhere in the wing. The species is from 
California. 

Megadia is somewhat larger, much bettor marked, the dark shad¬ 
ings obvious; a black or blackish curved basal streak extending into 
the submedian interspace. It extends along the mountain ranges from 
Arizona into British America. 

Meterodom is again larger, markings fully as obvious as in the pre¬ 
ceding; but there is no curved basal dash and the punctiform transverse 
posterior line is more obvious. The male genitalia also show an 
obvious difference as compared with those of the preceding two forms 
and resemble more nearly the following. It extends throughout the 
northern United States to the Pacific coast. 

Inmeta is perhaps a little larger on an average than het&rodma, and ■ 
decidedly reddish in color, varying somewhat, however, on this point* 
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The str eakin gs are more prominent than usual and, altogether, it has 
all the group characters better and more completely developed than 
any other species. The black basal streak is obvious in this species. 

In tabular form the species separate readily, as follows: 

Primaries without a basal black streak. 

Size small, all the markings obscure; veins white, not obviously relieved by 

darker streakings; secondaries whitish, even. dki 

Size larger, all the markings obvious; veins relieved by definite streakingH; sec¬ 
ondaries outwardly blackish or smoky, not even. hetmdoxa 

Primaries with an obvious curved black or blackish basal streak. 

Size small, primaries more obtuse; color luteous dull gray, rarely shaded with 

red. inegadia 

Size large, primaries a little more pointed; color reddish gray, shading into brick 
red.*.*. insueta 

The species extincta is entitled to rank as a group by itself because 
of its rather narrow primaries which are acute at the apex, a little 
incurred below, and form an obvious obtuse angle below the middle 
of the wing. The thoracic vestiture is rather fine and thin, forming 
no obvious tufts and relieving neither collar nor patagia; the collar is 
crossed by two transverse lines. The primaries are very obviously 
streaky, while the lines are not contrasting; there is a white point 
relieved by a few black scales at the end of the median vein and the 
transverse posterior line is bent very strongly inward below the 
middle. 

In some respects the species resembles the Ugata group, but the 
wing form differs materially and the sexual characters are more nearly 
like jphragmatidicola through j uncicolu. 

The leg tuftings in the male are not well developed. There is the 
usual fringing on the femora, much reduced and a little thickening of 
the vestiture on the middle tibia; nothing like a well-developed tuft. 

The genitalia of the male consist of very broad, irregularly oval 
harpes from the upper margin of which very narrow tips extend. 
The end of each tip is somewhat rounded and set with long, slender, 
; bristle-like hair. The clasper consists of a broad chitinous plate from 
1 the upper angle of which come two curved corneous processes. One 
J of these is cylindrical, hook-like, and extends downward; the other is 
beak-lifce and is directed upward, extending beyond the upper margin. 

The male aintenhfie have single longer bristles laterally on each joint. 

The sjieiieei is not easily mistaken and occurs along the Atlantic 
coast to Maine.. 

' Lmoania faneicbla .also stands by itself on genital characters, but 
superficially It resembles the group phragmcdidicola very closely. The 
, ho&y U Robust, tfaotax; quadrate, collar and pataghe well marked. The 
a series of trapsver^ of different colors, culminating 

the band made 
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behind the collar is also purplish. Transverse posterior line puncti- 
form usuall} T reduced to two dots only; a black dot in the submedian 
interspace. Secondaries more or less smoky. 

X. muhilinea of the next group resembles juncicolu quite nearly, but 
has white secondaries and a less prominently lined collar. It also lacks 
the black dot in the submedian interspace, hence the differentiation is 
easily made when the two are at hand together. In the male the 
prominent tuftings of multilinea are at once distinctive. All the 
specimens oijvncicola seen are from Texas or Florida. 

The leg tuftings of the male are not especially marked. The femoral 
fringes are much as described for the group insueta , but are not so 
long or so well developed. The tibial tuftings are obvious, but not 
prominent; also like hmueta in general type. 

The male genitalia are unique. The harpes arc very broad, almost 
triangular in shape, the angles broadly rounded, the upper outer mar¬ 
gin prolonged into a narrow, parallel process, rounded at tip. At the 
point of junction with the basal portion is an elevated slightly rounded 
ridge, toothed at the edges. The narrow process is closely set at tip 
and along its inferior margin with long bristle-like hair arising from 
definite pits. The claspers arise from .he upper outer angle of a 
broad chitinous plate; one of them is beak-like and curves down, 
almost parallel with the edge of the plate; the other is a slender cylin¬ 
drical process a little enlarged above the middle* 

The male antennee are practically simple. 

The group phragmatidicola consists of yellow or reddish luteous 
species with moderately elongate trigonate primaries in which the 
apices are at least well marked if not pointed. The body is quite 
robust, collar and patagise well marked, and in good specimen an obvi¬ 
ous little divided crest anteriorly. The collar has one, two, or oven 
three transverse lines, but these do not culminate in a purplish band. 
In the type form the median vein is white, margined with a black or 
dusky shading; there is a triangular dusky shade based on vein four, 
extending nearly to the apex, and this is traceable in all save the palest 
forms. 

The leg tuftings in the male are so variably developed that it is 
deemed best to refer to them under specific headings. 

The primary sexual characters of the male are distinctive; very sim¬ 
ilar for the species as a whole, yet with plenty of diffei'ence in detail, 
easily determinable by a comparison of the figures herewith given. 

The harpes are broad at base, narrowing a little on the inferior mar¬ 
gin until, at about two-thirds from base, they are abruptly cut so as to 
form a trigonate lappet, continuous on the upper margin. On the 
lower margin and at tip are a series of long, stiff hairs set into pits. At 
the. junction of this outer narrow process is a disk-like, semicircuiar 
plate with incurved*edges, which seems perforated with a varying num- 
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ber of openings, no two species being quite alike. Then there is a 
broad chitinous plate from the upper outer angle of which come two 
processes. One is long, curved, beak-like, pointed at tip, and extends 
downward; the other is short, cylindrical, and extends upward over 
the base of the first. Sometimes a third process comes from the lower 
outer angle of the plate and sometimes the inner inferior angle is 
obtusely extended. In some species a flattened process extends over 
the chitinous plate from the thickened upper margin, and this may or 
may not be perforated. 

The species of this series are not difficult to separate if both sexes 
are at hand. A male can be placed without difficulty at all times, and 
a good female may bo generally determined by the tables so nearly as 
to make identification easy from the descriptions. 

Two main, though unequal, divisions may be based on maculation, 
though they ore not entirely natural. In the majority of the species 
the median vein on the primaries is white, in whole or in part, and 
along this vein, above or below, or on both sides, is a black or 
smoky line or shade extending to at least the end of the cell. While 
this character is very unequally developed, it is at least obvious in 
every reasonably good example, and separates the species possessing it 
from the smaller seines, in which, while the vein may be white, or at 
least pale, there is no defining shade or line. Such species as lack the 
defining shade have no obvious maculation of any kind and are almost 
uniform, except for the slight differences between the interspaccal 
streakings and the veins. 

In the first series multilinea stands alone, because in the male the 
anterior tibiae are most heavily tufted with dense masses of discolored 
hair and scales capable of expansion. The antennse also, in this sex, 
have longer lateral cilia than in any other species. It is a medium¬ 
sized or small form, the primaries light yellow, prominently streaked 
in the interspaces, and the collar white, distinctly banded. The sec¬ 
ondaries ai"e white, scarcely soiled even in the female. The transverse 
posterior line is usually reduced to two small black dots, and this, in 
combination with the white secondaries, prominent streakings, and 
i ain^ll shse, will differentiate the species even in the female. 

■,‘'|n! aH the other species of this group, as well in the second as in the 
i first division,‘ the middle leg is the one most obviously tufted in the 
male. But this oh&racter varies greatly, and in a few instances there is 
onlya marked thickening of the vestiture, rather than a brush or tuft 
,i | (hmmoides and $hr<u)rnMidicola have the sexual tuftings most 
: prominent, and, in addition to the dense mass of vestiture on the middle 
j that member is somewhat shortened and the outer spur is flattened 

j ah^ ewryqdj thb tap acute. 

very stout, reddish-streaked form,, with smoky- 
and this differentiates the species at once from 
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all others in the series. The streak margining the pale median vein 
is black, there are black streaks along the inner margin and outwardly, 
and the streakings between the veins tend to become black. The 
sexual tuftings tend to become discolored, and the harpes of the 
genitalia are densely clothed on the outside with long yellow hair 
intermixed with broadly flattened scales. This prominent mass of 
vestiture can be somewhat expanded, but seems to form no real tufts 
or brushes of hair. There is at least one pair of longer pencils 
between the claspers at the base of the uncus, and these are probably 
capable of fan-like expansion. The species occurs throughout the 
eastern United States and Canada to New Mexico. 

Phragmatidicola is altogether different in appearance and varies 
much more. It has a wide distribution and the variations are some¬ 
what local. The primaries are narrower, more trigonate, and the 
apices more pointed than before. The ground color is pale luteous 
and the streakings are reddish between the light or dark veins. The 
dusky shading over the median vein may be smoky or blackish, and as 
a rule both sides of the vein are margined. The series of punctiform 
spots marking the transverse posterior line is usually complete though 
never very prominent, and there is usually a lighter shade through the 
cell and obliquely to the apex. 

The sexual tuftings are very much as in commoides but less discol¬ 
ored and somewhat less prominent. The secondaries are white, tend¬ 
ing to become a little smoky on the veins and outwardly. The species 
occurs from the Atlantic to the Pacific and from Canada to Florida, 

In all the other species of this series the outer spur on the middle 
tibia of the male is cylindrical, straight, pointed tit the tip and either 
short or very short. 

Imperfecta stands by itself because of its dark smoky gray color, 
which is neither powdery nor obviously strigate. It has somewhat 
the appearance of an undersized, dark unipuncta with the powderings 
out, and this is emphasized by the fact that the black or blackish 
longitudinal shading covers the median vein almost to the end of the 
cell; leaving only a short, white, angular spur to emphasize the 
usual black point. The secondaries ai'e whitish, with a tendency to 
smoky margins. The sexual tuftings are not prominent and the 
antennal ciiiations are small, not longer toward the tip. 

The species has been thus far received from Arizona only. 

Anteroclara resembles phragmatidicola in appearance very closely. 
With males for comparison there can be no difficulty, of course; but 
there is a real difference in superficial characters, though it is difficult 
to locate in one word. As a whole, the species is a little larger, a lit- 
iffe 'broader winged, Tyith somewhat less pointed primaries. It is moye 
in color, less streaky in appearance, the black dot at the end 
vein often wanting, never prominent, transverse pos- 
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terior lino reduced to two .small interspaccal dots, and the upper 
margin of the pale median vein not in any way relieved. The 
secondaries, especially in the female, have a smoky appearance, and 
altogether this seems a duller, more even species than its ally. 
Besides the difference in the tibial spurs, the sexual leg tuftingsof the 
male are much reduced in ant<rochmt and the anal tuftings are not at 
all prominent. The specimens arc from Calgary, Vancouver, and the 
Northwestern United States. 

Calffariana is like phragmat!dieolu in size and appearance, except 
that the color is very decidedly reddish. The white median vein 
stands out in strong contrast, and in most of the specimens the black 
margining shade is very distinct. From phmgntatklicolu the sexual 
characters separate this species; from unit rod am the narrower, more 
pointed primaries and the color serve as distinctive characters. The 
secondaries are white in both sexes, the female only with a little fuligi¬ 
nous shading and somewhat smoky veins. 

Thus far the species has been received from Calgary only. 

Stolata is altogether different in appearance. The secondaries arc 
snowy white, opaque, and the primaries are straw .yellow. The while 
median vein is well marked, as is the dark shading beneath and beyond 
it between veins 4 and 5. 

Only the female, from Arizona,” is at hand at present. 

Oregon a is like a very small pragmatidieola, more grayish red in 
color and with semitransparent white secondaries, in which the veins 
are hardly darker, and there is only a narrow smoky border at the 
base of the fringes. The secondary sexual characters are much 
reduced in all respects. The only locality, thus far, is Corvallis, 
Oregon. 

With roseola begins a small group of speedes in which the median 
vein of the primaries, though it may be white or paler, is not mar 
gined or accompanied by any dusky shading. In fact, the wings tiro 
practically uniform except for the slightly darker intorspacoal streak¬ 
ings which are ehaiacteristic of the genus. The shadings, which arc 
80 well defined in the typical species of this series, are here reduced to 
vague, dusky clouds, whose location must bo understood that they 
may be recognized. In all of them the secondaries are white, tho 
veins hardly darkened except in tho female, in which, also, there may 
be a slightly dusky tinge. 

Roseola^ as its name implies, is reddish in tint. It is like ea/gar lam 
with all the contrasts out; but is somewhat larger and seems broader- 
winged than that species. It was originally regarded as a color variety 
of farcta, and has all the characters, except color, of that species. It 
seems to be not uncommon in the Northern Pacific States and in 
British Columbia. 

Fwfito £s pale creaky yellow ^ere the preceding is reddish, and is 

sw» out 
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and the secondaries white. The sexual tuftings are very moderately 
developed and nowhere prominent. All examples thus far seen are 
from middle and southern California. 

Palliseca is decidedly smaller, with narrower, more pointed wings, 
the primaries having lost almost all trace of maculation. The species 
"occurs in the mountains of Colorado and in southern California; prob¬ 
ably in the intermediate region as well. 

In tabular form the species may be arranged as follows: 

1. Median vein white or pale, accompanied by a black or darker shade more or less 

prominent, but always obvious....2 

Median vein paler or concolorous, not margined by an obviously darker shade. 9 

2. ilale with the anterior legs most heavily tufted; tibiae with dense long hairy and 

, scaly vestiture capable of fan-like and brush-like expansion.3 

Male with anterior legs least modified; the tibira not tufted.4 

3. Male antenna? lengthily ciliated; primaries creamy yellow with narrow dark 

streaks in the interspaces; secondaries white in both sexes. multilinea. 

4. Middle tibia? of the male heavily tufted, the outer terminal spur curved and flat¬ 

tened, pointed at the tip; lateral ciliations of the antenna* prominent toward 

tip;, anal tufts very large.5 

Middle tibne of male tufted, but not prominently so; outer terminal spur short, 
straight, cylindrical; antennal ciliations not prominent and not longer toward 
tip; anal tufts moderate.6 

5. Very robust, wings shorter; primaries reddish, very streaky; secondaries fuscous 

brown, even, leg tuftings of male discolorous. commoidrs. 

Less robust, wings longer, more pointed; primaries with narrow reddish streak¬ 
ings over a pale luteous base; secondaries white with a smoky outer band and 
veins. phragmaii dicola. 

6. Secondaries with veins and margins obviously smoky, the female darker than 

the male.7 

Secondaries white, the veins faintly or not at all marked.8 

7. Primaries smoky gray over reddish, not obviously strigate; the white shade on 

the median vein obscured to near the end of cell. imperfecta . 

Primaries red over a luteous base, the black shade beneath the median vein very 

prominent. calgariana. 

8* Primaries straw yellowy scarcely strigate, transverse posterior line wanting; sec¬ 
ondaries snowy white, opaque. slo/ata. 

Primaries reddish gray over yellowish; strigate; veins blackish lined; transverse 

posterior line punctiform, complete; secondaries semitransparent. oregona. 

9, Primaries reddish, ho narrowly strigate as to seem almost even; secondaries white 

with a yellowish tinge, the veins smoky. roseola. 

Primaries very pale luteous, strigate with darker luteous; size large; wings broad,* 

secondaries white with the veins yellowish.. farcin , 

Primaries as before, but with the markings hardly obvious; size smaller; primaries 
narrower, more trigonate, more pointed at apex; secondaries white . -. palliseca . 

Having given in a general way the essential characters of the groups 
and of the species to be referred to them, it remains to differentiate 
the groups before taking up the species individually. 

1. Thorax with a sharp ridge or crest behind the collar, ordinary spots present on 

the primaries_*.-.Group Unipmcta. 

Thorax with a divided crest behind the collar or without obvious tufting of any 

'kW...b.-.....*.. 2 
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2. Ordinary spots both obvious, transverse posterior line of primaries geminate. 

Group Pmidargijria, 


Orbicular always absent; reniform reduced to a black or white dot or altogether 

wanting.3 

3. Collar without marking of any kind.Group Fallen*. 

Collar white interiorly, or at least much paler than upper half-.-Group Albilinva. 
Collar with transverse lines of different colors, culminating in a broad purplish 

band below a whitish tip.Group Jm cicala. 

Collar with one, two, or three transverse dusky lines.4 


4. Primaries narrow, elongate, apex acute, outer margin slightly excavated to vein 

2, and there obtusely angulated; primaries strigate, no prominent macuiation. 

Group Ertincta. 

Primaries trigonate or obtuse, apex not acute, not subfalcate below.5 

5. Median vein obscured by a dusky shade, marked by a white spot at its end. 

Group Subpumiala. 

Median vein white or at least concolorous, and not obscured by a dusky shade. 6 

6. Bather slight, small species, vestiture with a scaly admixture; a dark shade extends 

through the center of the primaries from base to outer margin-Group Lirjata. 

Bobust, stout species, vestiture hair or flattened hair; no dark shade extending con¬ 
tinuously from base to outer margin.7 

7. Primaries obtuse, broader, very much rayed or streaky; median vein white, not 

obviously margined by a darker shade; no black discal dot; transverse posterior 

line always complete.Group lnmela . 

Primaries narrower, more trigonate, with marked apex; streaking not contrasting 
and tends to disappear; median vein, if white, marked by an accompanying 
dusky shade below it; if maculate at all, discal black dot is present; transverse 
posterior line rarely complete and tends to disappear altogether. 

Group Phragmatidicola . 

LEUCANIA LUTINA, new name. 

Leucania tiekitina Smith, Proc. TJ. S. Nat. Mus., XXII, 1900, p. 480, 

Ground color reddish luteous, washed with red brown, especially 
beyond the middle of primaries. Thorax with a narrow, sharp crest; 
disk carneous. Palpi reddish gray above, deep velvety brown at 
the sides. Abdomen washed with carmine red. Primaries with an 
irregular, diffuse, purplish shade along the submedian vein. Basal 
line vaguely indicated. Transverse anterior line narrow, single, yel¬ 
lowish, a little oblique outwardly to the middle, and then with a small 
angle a little oblique inwardly. Transverse posterior line forming an 
acute angle just below the costa, then evenly oblique to the hind 
' margin; narrow, pale, margined on each side by darker red brown. 
Subterminal line narrow, yellowish, irregular, preceded by a few 
; ajnfclV obscure dark spots, the terminal space a little paler than the 
rest of the wing. Fringes rust red. A vague dusky median shade 
line is marked below the cell. Orbicular moderate in size, a little 
i Irregular, .annulate with yellow. Reniform of good size, oblique, 
oblong, sides outlined in yellow, upper and lower margins obscure. 

semitransparent at base, blackish outwardly, with car- 
1 thine interlined fringes and a carmine wash on the disk. Under side 
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of body velvety dark brown. Primaries brown with a carmine wash, 
with a blackish discal spot and a blackish outer line. Secondaries 
with a carmine powdering* along* costal margin, apex, and half of 
outer margin; with a broken, dusky outer line and a narrow discal 
spot. 

Expanse, —1.50 inches (39 mm.). 

Ilalitat .—Biscayne Bay, Florida (Mrs. Slosson). 

The species has the wing form of vnipwicta and its general build. 
The markings are all very narrow, thread-like, perfectly distinct, and 
yet not contrasting. In color and general appearance it is entirely 
unlike any of our described forms, though like some of the southern 
species, from which it seems to be also sufficiently distinct. 

The type and only specimen is a female, lacking antenna*, but other¬ 
wise in good condition. 

I find that Guenee has used the name vefodma in this genus, and am 
under the necessity of making a change. I have made as small a one 
as possible. 

LEUCANIA UNIPUNCTA Haworth. 

Noctwi unlpuncta IIawoktii, Lep. Britt., II, 1810, p. 177. 

Lrucctnia unipunchi Flint, in Harris Inj. Ins., 1802, p. (>27, figs, 274, 275, 276.— 
Gkote, Proc. Ent. Soc. Phila., Ill, 1864, p. 540.—Hi lev, 2cl Kept. Ins. Mo., 
1870, p. 37, figs. 11, 14-16; 3d Kept. U. S. Ent. Coimn., 1883, pp. 89-156. 

Leucania exlranea Gujbn&b, Spec. Gen., Nock, I, 1852, p. 77 .—Walkick, 0. B., 
Mus., Het., IX, 1856, p. 93 .—Grotk and Robinson, Trans. Am. Ent, Soc., 
II, 1869, p. 77, pr, syn. 

Ground color of head, thorax, and primaries a reddish fawn gray, 
varying toward gray, luteous, and clearer red brown. Palpi a little 
darker at sides and head often a little darker in front. Collar with a 
pale, surmounted by a darker transverse, line. Thorax concolorous. 
Primaries more or less irrorate with dark or blackish scales, which 
inci’ease in number and tend to darken the outer parts of the wing. 
Transverse anterior line not traceable or indicated by venular points, 
A dark point indicates the claviform. Transverse posterior lino well 
removed outwardly, punctiform, variably evident, sometimes scarcely 
traceable, sometimes geminate, never very prominent. Both ordinary 
spots are marked as lighter shadings, but are not outlined. Orbicular 
oval, decumbent. Keniform irregular, marked inferiorly by a white 
dot at the end of the median vein, which is dusky shaded. A blackish 
oblique shade line extends from the transverse posterior line on vein 
8 to the outer margin at the apex. Fringes short, concolorous. 
Secondaries smoky brown, tending to become whitish or partly trans- 
: lucent toward base; veins marked and discal lunule evident in the 
* 'paler examples; fringes whitish or yellowish, somewhat contrasting, 
t Beneath whitish, powdery, primaries with disk smoky and with a smoky 
, l $pot t toward apex* Secondaries with costal and outer, margins 

and faith A email black discal lunuie. ' , 

xxv—02—12 , 
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Expanse. —1.4:0 to 1.75 inches (35 to 44 mm). 

Habitat .—Canada to Florida, to Texas, to the Rooky Mountains; 
New Mexico; Fort Collins, Colorado; Cartwright, Manitoba. 

This is the most common of the species and the most widely dis¬ 
tributed. It extends into Mexico and South America, and in our own 
country is of economic importance. The larva is the Army worm, 
and the literature is extensive. In the third Report of the Entomo¬ 
logical Commission, above cited, the bibliography is fully given to its 
date. Since then it has been written about in almost every State in 
which it occurs. 

The structural characters of the species are elsewhere referred to, 
and it remains only to be said that the actual range of variation is not 
great—chiefly a matter of lighter or darker. 

The species occurs throughout the year, but becomes most abundant 
in September, when it often drives off every'other species from sugar. 

LEUCANIA PSEUDARGYRIA Guen6e. 

Leucania pseudargyria Guenee, Spec. Gen., Noct., I, 1852, p. 74.— Caulfield, 
Can. Ent., YI, 3874, p. 132, larva.—S peyer, Stett. Ent. Zeit., XXXVI, 1875, 
p. 113.— French, Can. Ent., XIII, 1881, p. 24, larva. 

Mythimnapseudargyria Walker, C. B., Mas., Het., IX, 1856, p. 77. 

Leucania pseudargyria, var. calKda Grote, New List, 1882, p. 30, note. 

Ground color grayish luteous, tending to reddish. Head sometimes 
rusty brown in front and occasionally the inferior half of the collar is 
also rusty; but usually it is concolorous. The little tuft behind the 
collar is sometimes rusty, hut more usually concolorous. Primaries 
very finely speckled with smoky, blackish, or reddish. Transverse 
anterior line often reduced to black points on the veins or black lunules 
in the interspaces; when best defined the venular dots are obvious 
and the outcurves in the interspaces are wide. Transverse posterior 
line is usually a very even series of venular dots, almost rigidly parallel 
with the outer margin; sometimes the line is geminate and an inner 
line of dots parallels that already mentioned; but this inner line is 
rarely complete and tends to become irregular. There is a series of 
small terminal dots in the interspaces. The ordinary spots are both 
bbtious,; jfctler than the rest of the wing, not outlined. Orbicular 
Wun4 6x nearly, so, varying in size. Reniform moderate or rather 
, small, vaghe kidney shaped with a small black dot at the end of the 
celL The terminal area is slightly darker in most examples. Second¬ 
aries from pale smoky to black, the fringes lighter, else nearly uni- 
form. Beneath obscure smoky, yellowish, the primaries darker on 
tihjedisk, with a blackish costal spot from which a punetiform line 
v^knetim^ crosses the wing. Secondaries paler, sometimes immacu- 
' f&t&J ^flaetihaes with a discaLdot, and sometimes with a series of venu- 
^|^}fo|naing an exterior line., 1 
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Expanse. —1.30 to 1.85 inches (33-46 mm.). 

Habitat .—Canada, July and August; New Hampshire, July; New 
Jersey, April, May, June, July; New York, May to August; Cleve¬ 
land, Ohio, in June; Glenwood Springs, Colorado, in April. 

As a whole this common species occurs east of the Rocky Mountains 
and does not seem to extend into the Southern States. The sexual 
structures have been sufficiently noted elsewhere. The males are uni¬ 
formly larger than the females and sometimes the disproportion is 
very striking. 

Besides this variation in size there is a difference in color, the tend¬ 
ency being to a reddish tint. The distinctly red form Mr. Grote 
named callida , and comparing it with Guen£e’s obusta in the British 
Museum, I concluded that the two were identical. The species was 
described as from America, and Walker credits it to the United States, 
from Doubleday. Mr. Grote, in 1882, referred it somewhat doubt¬ 
fully as a synonym of pseudargyria , and I saw no reason to differ with 
him. Now Sir George Hampson declares that Guenee’s species is 
from Tasmania; hence should not be associated with the American 
form. I therefore restore Mr. Grote’s term callida to indicate the red 
form of pseudargyria. 

LEUCANIA PILIPALPIS Grote. 

Ildiophilapilipalpis Grote, Proc. Bost. Soc. Nat, Hist, XVIII, 1875, p. 415. 

“A male specimen having the facies and ornamentation of pseudargyria Guen., but 
without the exaggerated tufting of abdomen and tibia?. Stout, with hairy eyes and 
smooth front, and with a curious fan-shaped tuft of spreading hair arising from the 
upper surface of the second joint of the unusually prominent palpi. Head, thorax, 
and anterior wings concolorous, fawn gray, like pale specimens of its ally. Pore- 
wings sparsely speckled with black. Median lines fragmentary, composed of black 
marks; transverse anterior line outwardly oblique, subobsolete. Cell shaded with 
black. Orbicular spot wanting. Reniform, narrow, pale, S-shaped, intersecting 
inferiorly the black discal shade. Transverse posterior line formed of double dots, 
connected as in pseudar'gyrla, but the line is more oblique and inwardly removed. 
Fringes pinkish, as is the internal margin, the latter showing an accumulation of the 
black irrorations. Hind wings whitish, with a smoky clouding outwardly above 
vein 2. Beneath whitish, without markings, with the fringes on fore wings pink, 
and the black transverse line visible on costa.” 

- Esapanse. —1.72 inches (43 mm.). 

Habited, -rAppalachieola, Florida (Thaxter). 

Since seeing the original type of this species I have seen only one 
other example of this species, a female, which, through the courtesy 
of Mr. Schaus, is now before me. It is in poor condition, but 
undoubtedly this species. Compared with the description of the male, 
the transverse anterior line is less obvious and the reniform is hot 
S-shaped. Otherwise the agreement is close. 

The palpi,, in the female arje u^nsuaily long an4 slender for s a mjei iplorit ; 
; of this genus, are cicely jdpdt$4* alnd wftbqut special modifieatiopi ; 5 \, 
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LEUCANIA SUBPUNCTATA Harvey. 

TleViopWa mhpmctuta Harvey, Bull. Buff. Boo. Nal. 8d., Ill, 187ft, p. 8. 

Leucania imbpunciata Smith, Bull. *14, U, H. Nat Muh., 1898, i>. 180. 

Leucania mnplicaia Htiucck:er> Lop. liliop. ami Hot., Suppl., 1, 1808, |>. 0. 

Colox* a dull, grayish red-brown over a yellowish base. Hoad with 
twodai-ker transverse lines on front. Collar with three lighter and 
three smoky lines alternating. The paiaghe are much powdered 
with blackish. Primaries with a dark smoky or blackish shade over 
the median vein, relieving a white dot at its end and extending beyond 
it nearly to the transverse posterior line. In the costal region the 
veins are whitish, the interspaces streaked with blackish. Along the 
inner margin is a paler, more yellowish area in which the streakings 
are lighter. The terminal area is dark, limited above by a somewhat 
yellowish oblique subapical shade. Transverse posterior line puncti- 
fora, complete. Secondaries white, somewhat translucent, veins and 
outer border smoky. Beneath, primaries smoky with a reddish tinge; 
a black spot on costa toward apex from which a smoky lino may 
extend across the wing. Secondaries whitish, with the costal and 
outer margins more or less obviously reddish gray, powdery. 

Expanse. —1.35 to 1.52 inches (34 to 38 mm.). 

Habitat —Agricultural College, Mississippi, in October; Harris 
County and elsewhere in Texas in March; New Mexico, near its south¬ 
ern border. 

This seems to be locally common in Texas; but it was many years 
before I had an example in my collection. At present 3 have eleven 
specimens, representing both sexes, and except for size and for a little 
lighter or a little darker general effect there is no variation. 

The structural features and other distinctive characters are else¬ 
where referred to. 

Oomplieata Strecker was described from a rather small New Mexi¬ 
can specimen before the species had turned up in largo numbers in 
Texas. 

LEUCANIA LUTEOPALLENS, new species. 

Xdwxma pattens Speyer, Btett. Exit. Zeit., XXXVI, 187.5, p. 112, and of Ameri¬ 
can authors generally. 

Ground color a creamy yellow, the primaries with the veins paler, 
the interspaces with somewhat more luteous streakings. Head, collar, 
and thorax immaculate. The median vein and its lower blanches at 
the end of the cell tend to paler, and a slightly darker shade is usually 
noticeable below the median. A black discal dot at the end of the cell. 
Transverse posterior line reduced to two black dote. Secondaries 
white, the veins on disk and a small area of the disk itself tinged with 
blackish. Beneath yellowish white; primaries with a blackish streak 
ibg at the end of the eel1 and an outer dusky venulax band; secondaries 


with a tendency to a dotted outer line, which is rarely complete and 
may he entirely wanting. 

Expanse. —1.20 to 1.36 inches (30 to 34 mm.). 

Habitat .—Canada to Florida; Elizabeth, New Jersey, May and June; 
Anglesea, New Jersey, in April; Archer, Florida, in March. 

Twenty or more examples are before me from almost ovcry North 
and Middle Atlantic State, but only on a few are there dates of 
capture. 

The sexual and other distinctive characters have been already 
pointed out, and the range of variation is not great. There is a little 
difference in depth of ground color, in the relative distinctness of the 
strigation, and in the amount of black on the disk of the secondaries; 
otherwise the specimens run very even. 

It is probable that the species extends to the Mississippi Valley, and 
perhaps to the elevated plains beyond. 

Type.— No. 6244, U.S.N.M. 

LEUCANIA MINORATA Smith. 

Leucania minorata Smith, Trans. Am. Ent. Soc., XXI, 1894, p. 75, pi. v, fig. 11. 

Ground color grayish luteous, head and collar sometimes obscurely 
darker, immaculate. Primaries quite obviously strigatc, the veins 
paler, the interspaces with one or two or three decidedly darker strigse 
in the interspaces. There is always an obvious though not contrasting 
shade beneath the median vein, usually a smoky, curved shade on the 
inner margin near base, and quite frequently a decidedly blackish line 
between veins 5 and 6. A black dot at the end of the discal vein. 
Two black dots represent the remnants of the transverse posterior line. 
There is a series of minute black terminal dots, which may be obsolete. 
Secondaries with disk smoky, the margins whitish. Beneath, prima¬ 
ries with a larger or smaller part of the disk smoky, a more obviously 
blackish shading at the end of the cell. Sometimes with an indicated 
panctxform outer liijc. Secondaries white with a small black discal dot. 

Expanse. —1.20 to 1.35 inches (30 to 34 mm.). 

Habitat .—San Francisco, California; Corvallis, Oregon, May 20, 
June 12, August 24, September 17; Corfiold and Livingston, Vancou¬ 
ver, throughout July to August 12; Calgary, Allierta, June 24 to 
July 30. 

Eighteen examples are under examination. The term minorata 
is a misnomer, if this species is to be compared with luteopallens, but 
I considered it nearer to oxygale in the original description. As a 
matter of fact, it stands between oxygale and the European pollens^ 
being really the American representative of the latter species. 

' The range of variation, except in size, is small. It is a matter of 
.little more contrast on the primaries between the lighter and .darker 
streakings; a little. more or a little less blackish on the secondaries. 
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On the under side the range of variation is greatei, no two examples 
being quite alike in the amount of black on primaries. In this point 
also the species agrees well with j pallens rather than lateopullens. 

EEUCANIA OXYGALE Grote. 


' Seliophila oxygale Grote, Can. Ent,, XIII, 1881, p. 14. 
Leucania, oxygale Smith, Bull. 44, U. S. Nat. Mus., 1893, p. 185. 


Ground color a very pale creamy, overlaid with gray, giving the 
impression of a pale luteous gray or dirty pale clay yellow. Head 
and thorax immaculate. Primaries with the veins paler and the usual 
dark strigations in the interspaces, but so little contrasting that the 
wings seem almost immaculate. The median vein is only a little paler 
and the dot at the end of the cell is very small or altogether wanting. 
So the transverse posterior line consists at most of two black venular 
points, and may be altogether wanting. Secondaries either uniformly 
smoky, or the margins may be paler and the veins darker; always with 
a large area of the disk blackish. Beneath, white, more or less black 
powdered or with smoky suffusion. The primaries may be blackish, 
except at the margins, and they may be black shaded only over the 
discal area at the end of the cell. Secondaries usually with only a light 
powdering of blackish scales, a small black discal dot, and a narrow, 
yellowish-tinted marginal area; rarely a large part of the discal area 
is blackish. 


Expanse. —1.25 to 1.40 inches (31 to 35 mm.). 

Habitat .—Alameda County, California, in June (Koebele); Los An¬ 
geles, California, May 15 (Smith); Palo Alto, California, April 30, 
Middle California (Barnes); Sierra Nevada, California(Hy. Edwards); 
Beulah, New Mexico, July 14, 18 ‘(Cockerell); Salt Lake Utah (Hy. 
Edwards); Denver and Glen wood Springs, July 1 to 7, Colorado 


.(Barnes). 

Fourteen examples are under examination. It is the least con¬ 
trasting of the species in this group, and the least variable in conse¬ 
quence. The black dots on the primary are never very strongly 
marked, but any one or all of them may be absent. Some specimens 
;have quite a clear creamy-yellow tint, but the majority has a dirty 
■ ^55 add|idon that dulls the color. 

range in size brings this species only a little above 
as a matter of fact, most of the specimens exceed 1.30 
feid;;nearly or quite reach 1.35 inches, while in irdnorata the 
L30 inbhes, and very few indeed exceed it. 



fcBUCANlA ROBRIPALLENS, new species. 

s :? 4 y. “v*' ' "iI B i* <*• \ 

\S * Gfcp&nd: dull'reddish luteous. Head and thorax immaculate. 

—- —~ ,v -—though not nrabjb contrast- 
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the transverse posterior line are usually traceable, never prominent, 
and often entirely absent. Secondaries yellowish in tinge, ranging to 
a transparent smoky, the disk being always a little darker. Beneath 
much paler than above; primaries with the disk variably blackish, 
ranging from a little shading over the cell to nearly the entire surface. 
Secondaries more or less powdery along the costa, and a little on the 
outer margin, with a small discal dot on a majority of the specimens 
before me. 1 

Expanse. —1.25 to 1.40 inches (31 to 35 mm.). 

Habitat. —Sierra Nevada, California (Hy. Edwards); Salt Lake, 
Utah (Hy. Edwards); Utah in July (Poling); Denver, Colorado, June 
10 (Oslar); Glenwood Springs, Colorado, June 24, July 10, 16, and 
August 24 (Barnes). 

Eleven examples are before me, and they vary little except in the 
depth of the red tinge and in the amount of black on the secondaries. 
On the underside there is the usual range of variation as to area 
covered by black shadings and powderings, but nothing else. 

The average size of the specimens is 1.30 inches, three examples— 
females—exceeding that materially, while only two fall much below it. 

Type. —No. 6246, U.S.N.M. 

LEUCANIA PERTRACTA Morrison. 

Heliophila pertracta Morrison, Proc. Bost. Soc. Nat. Hist., XVIII, 1875, p. 120. 

Leucania pertracta Smith, Bull. 44, U. S. Nat, Hue,, 1893, p. 186. 

cc Eyes hairy. Head and thorax concolorous with the anterior wings. 
The latter are uniform yellowish salmon color, interrupted only by 
the median vein, which is white, as well as its second and third 
branches; the apical costal branches are also whitish. Posterior wings 
and under surface white, immaculate.” 

Expanse. —34 mm. Length of body, 16 mm. 

Habitat. —Philadelphia, Pennsylvania. 

I have already recorded my convictions as to this species; but give 
the above copy of the original description, since, after all, the insect 
may be American, though not, I am convinced, a native of Pennsyl¬ 
vania. 

It is obviously a member of this group and quite out of the range 
of variation for Initeopallens . The primaries are like 'mbripallens, but 
the white secondaries and underside bar it. If the same form does 
ever again turn up, there will be no difficulty in recognizing it. 

LEUCANIA RUBR1PENNIS Grote and Robinson. 

Lemania rubripennis Grot® and Robinson, Trane. Am. Ent. Soc., Ill, 1870, p. 

179, pi. ii, fig. 77. 

Ground color a creamy, varying to pale lemon yellow, shaded with 
pinkish carmine, varying in depth. The carmine shading on primaries 
begins on the costal region before the middle* is very slight,to api6al 
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third, broadens there, but narrows again so as to leave the apex clear. 
Below the median vein, which is paler and may be white, the carmine 
fills half the submedian interspace to vein 2, and all the space between 
veins 2 and 3. Veins 3 and 4 are pale, and the space between them is 
usually more or less completely pale; but it may bo entirely reddish. 
Above vein 4 a carmine shade begins at the end of the coll as a point 
and broadens out so as to reach the outer margin below the apex. No 
black points or dots on any of the specimens before me. Secondaries 
white, sometimes with the margins a little soiled. Beneath white, - 
primaries with a pinkish or yellowish shade. Head with a rusty yellow 
shading in front and sometimes with a rusty line above the antennae. 
Collar of the palest ground color interiorly, rusty above and on the 
disk behind the collar. The front of the breast is also rusty or reddish. 

Expanse. —1.34 to 1.50 inches (34 to 3S mm.). 

Habitat .—Texas in August; Kansas City, Missouri, in August (Hall). 

Six examples are under examination, and I have seen others.. The 
species must be locally and seasonally common, for Belfrago seemed 
to have taken it in numbers; but since his time very few examples 
have found their way into collections. In 1808 Mr. F. J. Hall, by 
taking the species near Kansas City, Missouri, extended its known 
distribution materially; but I have no data as to how frequently it is 
captured there. 

There is little observed variation, and the insect is altogether so 
well marked that no difficulty will be found in identifying it. 


LEUCANIA ALBILINEA Hiibner. 


Leucanui allnlinea Hubner, Zutraege, Ex. Sohmett, 1810, p. 25, No. 109, iigs. 337, 
338; Verjzeichniss, 1816, p. 211.— Giten&e, Gen., Noct., I, 1852, p. 89.— 

Walker, 0. B,, Mua„ Het, IX, 1856, p. 99 .-—Eh-ey, 9th Kept. Ins. Mo., 
1877, p. 50, figs. 14, 15, all stages.— Grote, Can. Ent., XII, 1880, p. 110. 

Ltueanin harveyi Grote, Bull. Buff. Hoc. Nat. 8ci., I, 1873, p. 9, pi. j, fig. 14.— 
Harvey, Bull. Buff. Hoc. Nat, 8ei., Ill, 1876, p. 8.— Grote, Can. Knt., XII, 
1880, p. 116, an sp. diet.— Smith, Bull. 44, IJ. 8. Nat. Mus., 1893, p. 186, pr. 
sy n. 


Ground color a dirty lutcous, more or less smoky, varying in depth. 
The. head tends to become rusty yellow in front. Collar whitish info- 
riorily, the paler shade crossed by a narrow brown line. A black or 
brown line surmounts the whitish area and shades into the ground 
color at tip. Patagise with a more or less obvious white line and the 
disk behind the collar a little white. Primaries with the brightest 
pale color extending from base through the cell to the apex, A simi¬ 
lar, more irregular area of bright shade extends along the inner 
margin. Costal area from base nearly to apex gray, or brown streaked, 
not contrasting, but in contrast to the even lighter shade below it. 
.Median vein white or at least pale, the light shade continued on Veins 
jfttod 4 to the not unusually tjjte interspace between these 
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the median vein extends at least to its end and usually to the outer 
margin; often the vein is inferiority edged with black. A black nar¬ 
row line extends from base into the submedian interspace and forms 
a loop near the middle of the wing, suggesting a elaviform. Above 
vein 4: there is a triangular dusky area which, on the outer margin, 
reaches almost to the apex. The terminal space may be leaden gray 
or concolorous, or there may be a series of black marks indicating the 
subterminal line. There may be a small or a large black discal dot or 
none at all. It may break up into two of equal or unequal size or 
even into three, and these indicate the reniform. Fringes usually 
darker, with a pale line at base. Secondaries smoky brown or black¬ 
ish, even or only a little paler at the base; fringes white. Beneath, 
powdery gray over dirty white, the secondaries paler; the dark shad¬ 
ing variable, forming no obvious markings. 

Expanse.— 1.12 to 1.32 inches (28 to 33 mm.). 

Habitat .—Anglesea, New Jersey, June 10, September 3; Cleveland, 
Ohio, May 5, 9 (Kearfott); Glenwood Springs, Colorado, June 5 
(Barnes); southern Arizona (Barnes). 

The above are specific localities referring to the fourteen examples 
now before me. It is probable that the species occurs throughout the 
Eastern United States and extends into Canada, It is not impossible 
that the south Arizona example may represent a good species. The 
single specimen is only enough to create a doubt. The majority of 
specimens expand about 1.20 inches. 

I have carefully compared Hiibner’s figure and have matched it per¬ 
fectly in the series before me. I have little doubt that it is this species 
really, though the type was said to come from Buenos Ayres. Hixb- 
neris description does not help much; he says it is a imctw ymtuna 
and Heliophila pallida. To Leucania lr-alhiwi it is rather similar, but 
has an entirety unique middle marking besides other variations. 

On the other hand there is no doubt but that Mr. Groto intended the 
form here treated when he described his hurveyL The description 
fits it perfectly and tits no other. 

The range of variation has been partially indicated in the descrip¬ 
tion; it is not realty great and yet there is enough to make quite a 
little difference in appearance. In the one extreme there are no black 
streaking and no discal dots; in the other there is black everywhere, 
below the cell, even in the cell; the discal spot breaks up and in every 
interspace along the subterminal line is a black mark or streak. 

The species has a large economic bibliography which is not fcere 
referred to* The larva is known as the wheat-head army worm* - 

LEUCANIA OBSCURIOR, new species, 

V * Resent Wes in general type of maculation, but ts somewhat 

darker; on tjhe with leas, contrast, the ornamentation much more 
:• { Tbe median vein is white, the shading below it does not usually 
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differ very greatly from that along the inner margin; but on the other 
hand there is a shading above the vein, continuous with the trigonato 
shading above vein 4. In only one example is a diseal dot observa¬ 
ble. Secondaries white at base with a smoky tinge outwardly. 
Beneath whitish, with a distinct yellow tinge over the costal region. 

Expanse. —1.20 inches (30 mm.). 

Habited. —Cartwright, Manitoba (Iloath). 

Two males and two females only, all very much alike and all more 
or less imperfect. The material is scant to authorize a new species 
in this group; hut the combination of dark primaries, like those in 
albilinea with pale secondaries, leads to the belief that with more 
material additional points of difference will bo brought out. Mean¬ 
while it is at least a well-marked local form. 

Type. —No. 6246, U.S.N.M. 

LEUCANIA DIFFUSA Walker. 

Leucania diffusa Walker, C. B., Mus., TIet. IX, 1856, p. 94. —Druce, Biol. Cent. 
Am., Het., I, 1889, p. 262, pi. xxvr, fig. 10. 

Leucania albilinea <Arote, Ill. Esaay, 1882, p. 42.— Smith, Bull. 44,IT. S. Nat. Mus., 
1893, p. 186. 

Leucania moderate Walker, C. B., Mus., Ilet., IX, 1856, p. 114.— Smitii, Bull. 44, 
U.S.Nat. Mus., 1896, p. 186, pr. syn. 

Ground color a very pale luteous, tending to whitish. Head with a 
more or less obvious rusty tinge. Palo portion of collar with a brown 
or blackish transverse line, the tip rusty over a black line. Patagise 
with a white lino on disk and on the thorax a white line behind the 
collar. Primaries as a whole have the region along the inner margin 
birndly pale; in the male the costal region is usually as light; in the 
female it is gray with a pinkish tinge. A loop-like olaviform is more 
or less completely indicated in every specimen, and is attached to a 
narrow black basal streak. The white median vein is usually black 
margined beneath, and below this is a gray or brown shading. A 
black discal spot is present in ail the specimens, and often there are 
two. The terminal space is usually gray or brown, and the usual tri¬ 
angular shading above vein 4 is well marked, though not so broad as 
in aZbiMnea. The fringes are of the pale ground and usually have a 
still paler line at base. Secondaries white, becoming smoky at the 
outer margin, varying in this particular. Beneath white, more or less 
powdery; primaries with the costa broadly yellowish or creamy, the 
disk tending to blackish. 

Ebopame.—*l.l& to 1.88 inches (29 to 35 mm.). 

Habited. —Nova Scotia (Walker); New Hampshire; Newton, Massa¬ 
chusetts; Torrington, Connecticut; Newark, May 5, August 17, and 
Moptolair, N e w Jersey, August 4 (Kearfott); Anglesey, New Jersey, 
21 (Jw JB* S.); jovra City, Iowa* July 29 (Wickham); Mesilla 

i j * i* 5 11 * M * f 1' i - t I 



Park, New Mexico, April 4 (Cockerell); Shovel Mountain, Texas 
(Barnes); City of Mexico (Druce). 

Specimens from all save the first and last of the above-cited localities 
are at hand, with a few others that have State labels only. The range 
extends, therefore, from the boreal area to the Tropics, though prob¬ 
ably not to the real tropical fauna. 

In the comments on dtbilineu I referred to the fact that a large 
economic literature exists for that species. It is not improbable that 
in great part the species now under consideration is really intended, 
hence citations must be cautiously made. It is also highly desirable 
that systematic breeding be done to discover the range of variation 
and what, if any, differences are discoverable in the larva. 

L. moderata Walker, was described from “locality unknown;” but 
the type in the British Museum seemed to me American and like diffusa; 
so the reference was made. 

The range of variation is very like that in albilinea , but not so great 
in contrast. In every respect the insect looks and is paler. When 
once the attempt is made to separate out, there is no difficulty in 
arranging the series. 

LEUCANIA LIMITATA, new species. 

Very pale creamy yellow. Head a little rusty in front. Collar 
gray rather than white inferiorly, limited by a white, surmounted by 
a black line. Primaries without costal darker shading. Median vein 
white, margined above by a smoky brown line which beyond the cell 
enlarges into the usual trigonate shading. Below the median vein is 
a narrow yellow brown shade, the vein itself black edged near the end. 
A small black basal streak with a vei’y narrow loop-like claviform. 
Terminal space a little darker. Secondaries white, immaculate. 
Beneath white or a very little yellowish, the costal region a little 
darker. 

Expanse. —1.32 inches (33 mm.). 

Habitat. —Texas, in June (Hulst coll.). 

Only a single male in fair condition. It is unfortunate that no greater 
material of this species should be available to bring out more clearly 
what differences exist. 

LEUCANIA TETERA, new species. 

Ground color a pale creamy yellow. Head dull luteous. The white 
portion of collar crossed by a narrow luteous line; no defining line 
between the pale lower and darker upper portion. Thorax dull 
luteous. On the primaries the costal region becomes shaded with pink 
toward the apex. A small black disoal dot. The usual dusky shade 
above vein 4* but interrupted by two white, black-edged dotlets in the 
interspaces, marking the subterminal line. Median vein concolorous 
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until near its tip, then whitish and opening into the 3—i interspace. 
Below the median vein is a dusky shading, blackish at base and end of 
median vein, gray and reddish luteous beyond and below. The clavi- 
form barely traceable. Terminal space leaden gray except at apex. 
Subterminal line marked by black scales or by paler, black-margined 
points. A small black discal dot. fringes white, with a 3 r ellow line 
at base and two narrow blackish interlines. Secondaries white, pearly, 
semitransparent. Beneath, primaries pale creamy, tending to pinkish 
along the costa; secondaries pearly white, tending to creamy along the 
costa. 

Expanse- —1.18 to 1.28 inches (29 to 32 mm.). 

Habitat. —Wilgus, Cochise County, and southern Arizona (Barnes). 

Three male examples, two of them in fair condition. They are very 
much alike and there is no doubt as to the distinctness of the species. 
The genitalic differences have been already referred to, as have the 
superficial color characters. The anterior femur has larger tufts than 
usual in this group and the fore tibia is also well tufted. On the 
middle and hind legs the tuftings, while well developed, are not 
especially prominent. 

Type-— No. 6247, U.S.N.M. 


LEUCANIA NEPTIS, new species. 


Ground color a dull, lifeless, very pale yellow; the dark shadings on 
the primaries are an equally lifeless yellow or smoky brown. Head 
tending to rusty brown. Thorax dull luteous; a white line separating 
the pale from the dark portion of the collar. Primaries with all 
save internal and median veins dusky; breaking up what in other 
species is the clear sweep of the paler shade to the apex. The usual 
trigonate shade above vein 4. The dusky shade below the median 
shade merges gradually into the paler ground. A small black basal 
dash; but in few instances can the claviform be traced. Terminal 
space dusky. Discal dot absent or reduced to a mere point. Fringes 
whitish with two dusky interlines. Secondaries white with a faint 
yellowish tint. Beneath very pale yellowish; primaries deeper tinted 
iad more yellowish along the costal region. 

-1.20 to 1.40 inches (30 to 35 mm). 
asfc-rrOoIorado (Neumoegen); Fort Collins, Colorado, August 

^s^gle® are before me, eight of them from badly papered 
3ajej0^f ! « perfect example from the Neumoegen collection. 

|j^des^brf>le lifeless shade to all these examples, giving 
% ftaued, impression—all one dull sameness. 

, t T : yap ;ihale are better developed than in other 

■■■: Jh; nepiis : the, interior leg is not 
others.' 1 \. 
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I have little doubt as to the specific standing of this form. 

Type. —No. 6248, U.S.N.M. 

LEUCANIA LIGATA Grote. 

HcUophila ligata Grote, Trans. Am. Ent. Soc., V, 1875, p. 115. 

Leucania ligata Strecker, Kept. Chief Eng., 1878-79, V, 1879, p. 1862. 

This slender species has pure white secondaries and fringes in the 
female, while in the opposite sex these are slightly soiled. Tore wings 
whitish ocher gray, faintly purple tinged, with the veins obsoletely 
white marked and accompanied by longitudinal blackish shades. 
Median nervure covered by a whitish streak, culminating in a white 
spot relieving a single inferior black dot and accompanied by a black 
shading which continues diffusedly to external margin, and leaves a 
clear ochery space above it on the cell, reaching beyond the dotted 
transverse line. Transverse posterior line indicated by a series of 
black venular points. Very minute marginal black points; fringes a 
little paler than the wing. Thorax and head like primaries. Beneath, 
without discal dots or common lines; a terminal dotted line on both 
wings; primaries and costal region of secondaries somewhat rosy gray, 
else the secondaries are whitish, subpellucid. Under surface of body 
and legs of a slightly rosy gray. Collar faintly lined. 

Expanse. —1.10 to 1.22 inches (27.5 to 30.5 mm.). 

Habitat. —Texas, March to November; Florida in March; Colorado, 
July 31. 

Twelve examples are before me, mostly from Texas; Shovel Moun¬ 
tain and Harris County being the only specific localities. The above 
is practically Mr. Grote’s description, not in quotation marks, because 
not literally transcribed. { 

In general, there is a decided reddish gray tinge, a coarse black 
powdering, an obvious dotted transverse posterior line, and a longi¬ 
tudinal dark streak which extends over the white marked median vein 
from base, beyond it to the transverse posterior line or even the outer 
margin. The secondaries are rarely immaculate, but may be so in 
either sex; nor, on the other hand, is the smoky outer margin very 
extensive, in any case seen by me. The species does not seem to be 
rare in Texas and tends to lose the reddish or purplish tinge. 

LEUCANIA FLABILIS Grote. 

JETeliophilaflabitis Grote, Can. Ent., XIII, 1881, p. 15. 

Lmoamaflabilis Bull. 44, U. S. Nat. Mus,, 1893, p. 189. 

Very pale ochery or straw color, shaded with, fuscous. The pale 
longitudinal shades .extend along the cell over the interspace# between 
veins 5 and d, neiarly to the margin. A short pale shade on the inter¬ 
space abptre ahd extending nearer the margin. From the base a wide 
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submedial shade extends outwardly to the margin. A black dot marks 
the reniform at median vein; an extra-mesial row of dots on the ner¬ 
vules, not prominent. The veins are indistinctly paler. The darkost 
portion of the wing is along the median vein, and a line black streak 
r ung along the interspace between veins 4 and 5. Hind wings whitish, 
vaguely soiled with fuscous exteriorly. Thorax eonoolorous with 
primaries; no lines on the collar. 'Beneath without marks. This 
species recalls in maculation lapidaria, but is more diffusely shaded, 
the spots of the outer line more numerous, the hind wings darker, the 
body more slender. 

Expanse. —1.32 inches (33 mm.). 

Habitat .—Long Island, near the seashore, in May. 

The species was taken by Mr. Fred. Tepper who had a cotype, and 
this is the only example of flabilis known to me in any American col¬ 
lection. It is probable that the insect is very local and that may 
account for its absence in cabinets. I have already stated that I can 
see no difference between ligata and flabilis except that the latter lacks 
the purplish shading. But the Tepper specimen has a purplish tinge, 
and I have a Texas example that has as little. An expanse of 33 mm. 
is too great for the cotype and too great for any ligata known to me. 

The description is essentially that originally given by Mr. Grote. 


LEUCANIA RIMOSA Grate. 


Heliophila rimoga Gbote, Can. Ent., XIV, 1882, p. 218. 

Leucama ranosa Smith, Bull. 44, U. 8. Nat. Mus., 1893, p. 189. 

Fore wings hoary gray, something like ligata in color; irrorate with 
dark speckles and with a faint warm shade, reminding one a little of 
tmvipunota in these 1 respects. Allied to comnmides; no lines or spots 
visible except that there is continuous series of excessively minute sub- 
terminal dots, and the median vein is faintly marked with white and 
edged with black; the white color accentuated at base of third and 
fourth median nervules. Hind wings pale gray, whitish, veins soiled. 
I^en^ath a blackish shade marks the inception of the subterminal lino 
eoj3$h, t «aud the median vein is shaded at base of nervules. Hind 
-wit^. Cost* darker; no lines or spots. Face and pectus a little 
P*^ e outwardly. Thorax gray; abdomen paler. 

(34 mm.). 

Maine. 

i '< has taken tjhfe,species, save Dr. Thaxter, so far as lam aware, 

ilJ With .him:. A seoond specimen which he kindly 





obtiofiS though 1 not oopepicuona. 
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LEUCANIA DIA Grote. 

Heliophila dm Grote, Can. Ent., XI, 1879, p. 29; Ill. Essay, 1882, p. 56, pi. n, 
fig. 19. 

Leucania dia Smith, Ball. 44, U. S. Nat. Mus., 3893, p. 187. 

Ground color a pale reddish gray. Hoad and fore breast smoky 
tinged. Collar with a somewhat darker lino across the middle. 
Thorax concolorous. Primaries without strong contrasts. Veins 
white-marked or at least paler, the costal region gray or whitish. 
Interspaceal rays not prominent or contrasting. Transverse posterior 
line punctiform. A series of very small terminal, interspaceal dots 
which may be wanting. A narrow pale line at the base of the fringes. 
Secondaries dirty whitish, almost uniform, veins a little darker. 
Beneath, primaries pale reddish gray, costal region whitish to a dusky 
blotch about one-fourth from apex. Secondaries whitish, powdery, a 
little darker and more powdery over the costal area. 

Expanse. —1.16 to 1.24 inches (29 to 81 mm.). 

Habitat. —California; Oregon. 

Three males and one female are before me. One of these agrees 
perfectly with Mr. Grote’s description. The second is more reddish 
and a little larger and agrees better with the picture in the “Illus¬ 
trated Essay.” The others, from “Middle California,” are somewhat 
darker and have the interspaceal streaking much better marked. The 
character emphasized by Mr. Grote in his description, i. e., the 
absence of a dusky shading along the median vein, loses forco here, 
because, while it is by no means prominent, there is undoubtedly a 
smoky line on each side of the vein. The triangular dusky shading 
in the terminal area of the wing is also well indicated here. 

The heavily clothed quadrate thorax, as against the short, obtuse 
wings," gives the insect a peculiarly stumpy appearance. 

LEUCANIA MEGADIA, new species. 

Ground color a dirty reddish gray, tending to smoky. Head varies 
to rusty or smoky, as does the forebreast. Collar with a blackish 
central lino. Thorax concolorous. Primaries with veins white, inter¬ 
spaceal streaks obvious and tending to become black beyond tho trans¬ 
verse posterior line. The latter is punctiform and well marked. 
Median vein margined by smoky shadings above and below, forming 
a more conspicuous white dot at its end and usually emphasised there 
by black scales. A distinct black or blackish basal streak in the sub- 
median interspace. The costal region is usually paler gray. In the 
terminal area of the wings the duBky shadings are so disposed as to 
form a more or less obvious dark area over the internal angle and a 
trigonate shading below the apex. Secondaries smoky yellowish,; 
ne»Hy uniform. Beneath, primaries smoky reddish gray, disk darker 
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and at outer fourth a variably marked dusky costal spot; secondaries 
paler, the costal region black powdered. 

ISrpanw* —1.12 to 1.36 inches (2S to 34 mm.). 

Habitat .—Calgary, Alberta, June 15 to July 20; Oregon (Koebcle); 
Pullman, Washington, May 25 (Piper); Nevada County, California 
(Koebele); Yellowstone Park, Wyoming, July 10; Denver, Colorado, 
June 30; Chiricahua Mountains, Arizona, July 4 (?). 

This species has the body less robust and the wings broader than in 
dku hence it looks decidedly larger, an appearance which was not 
borne out on actual measurement in all cases. The average runs 
only 1 or 2 millimeters larger. 

Sixteen examples, varying in distinctness; the Calgary specimens 
are probably all from Mr. Dod, the Yellowstone example is from Dr. 
Barnes. One example from Calgary is almost as even in color as dia, 
but has the black basal streak obvious. This latter feature will serve 
to distinguish the two small species in the group without difficulty. 

There is a decided tendency to a red shading and one specimen is as 
red as any hmieta I have ever seen, the costa in this case being 
almost white. The single example from the Chiricahua Mountains 
is a female and in such condition that the reference is not positively 
made. 

Type. —No. 6249, U.S.N.M. 

LEUCANIA HETERODOXA Smith. 

Leucania heterodox a Smith, Trans. Am. Ent. Soc., XXI, 1894, p. 75, pi. v, fig. 7. 

Ground color a dirty luteous gray with a varying reddish tinge. 
The head may be either a little lighter or a little darker than the 
ground color. The tuftings of the front legs in the male are conspic¬ 
uously darker. Collar with a dusky or black median line either 
relieved by paler lines above and below, or with a second, less con¬ 
spicuous lino just below tip. Disk of thorax and patagiaa powdery, 
the latter tending to a marginal line. Primaries obviously and often 
conspicuously streaked in the interspaces; the veins white or whitish. 
Median vein white, forming a white spot at its end, margined by a 
darken shading. The costal region is paler, sometimes a little con¬ 
trasting, until just before the apex. The transverse posterior line is 
a series of black venular dots, evenly curved and nearly parallel with 
the outer margin. The dark shadings in the wing are above the anal 
angle and from the transverse posterior line on vein 2 or 3, obliquely 
to the apex. In some examples there is a costal shade before the apex 
and In some cases the apex is dusky. There is a series of small termi¬ 
nal black dots. The fringes are dusky and have a pale line at base. 
Secondaries smoky or fuscous, fringes paler. Beneath powdery, vary- 
tint. Primaries are from reddish gray to smoky and have'a 
^Wiiekie^ corijri $pot toward apex. Secondaries are whitish, becoming 
^ ra &*i$h in the costal region. 
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Expanse. —1.28 to 1.40 inches (32 to 35 mm.). 

Habitat .—Pullman, Washington, May 25, June 10 (Piper); Corval¬ 
lis, Oregon, May 1 to June 6 (Cordley); Corfield, Vancouver; Nevada 
County, California (red number 342 Koebele); Denver, Colorado, 
June 30; Boulder, Colorado, August 10; St. Anthony Park, Minne¬ 
sota, June 25 (Lugger); Sierra Nevada, California; Laggan, British 
Columbia, 5,000 feet, July 2. 

A long series of examples is before me from all save the last two 
mentioned of the above localities. It establishes the species and illus¬ 
trates its range of variation, which is narrow. There is a very slight 
tendency to a reddish tinge, but nothing to cause confusion with 
insueta , from which this species is also well separated by the absence 
of a black basal streak. In some examples the indications of such a 
sti'eak may be made out by close scrutiny, but I have never found a 
case where there was enough to give any reason for hesitation. 

Aside from this it is a mere matter of lighter or darker, or more or 
less contrast, and this seems to depend somewhat on the age of the 
specimen. • 

The sexual and other structural characters have been elsewhere 
defined. 

LEUCANIA INSUETA Guen6e. 

Leucania, insueta Guenee, Spec. Gen., Noct., I, 1852, p. 81.— Walker, C. B., 
Mus., Het.., IX, 1856, p. 95 .-*Smith, Bull. 44, U. S. Nat. Mus., 1893, p. 188. 

Leucania commoides Grote, Can. Ent., IX, 1877, p. 28. 

HeliophUa adonea Grote, Bull. Buff. Soc. Nat. Sci., II, 1874, p. 159.— Smith, 
Bull. 44, U. S. Nat. Mus., 1893, p. 188, pr. syn. 

Leucania mimica Strecker, Lep. Rhop. et. Het,, Supp. II, 1899, p. 6. 

Ground color a pale reddish luteous. Head a little lighter or a little 
darker, but always uniform. Collar with a smoky or blackish central 
line. Thorax more reddish gray, speckled lightly with black. Pri¬ 
maries streaked and shaded with brick red or even darker red brown. 
Costal region always paler and sometimes white. Veins white, or at 
least paler. Median vein white, enlarging into a little spot at its end, 
shaded on each side so as to darken the center of the wing. A short 
black basal streak in the submedian interspace. A shorter dark 
brown or blackish streak on the hind margin near base. Transverse 
posterior line black, punctiform, evenly curved. An oblique brown 
shade over the anal angle and a second from vein 2 at the transverse 
posterior line to outer margin below apex. The white veins are often a 
little expanded at the base of the fringes. Sometimes a series of small 
terminal black dots, rarely an almost continuous brown line; often 
neither. Secondaries whitish or yellowish at base, darkening out¬ 
wardly to smoky or blackish; fringes with a yellow line at base- 
Beneath, primaries reddish gray, powdery, with a smoky costal dpt 
frpm which starts a variably complete punctiform extra median linej 
N.« M* vol. xxv—02-13 '' 1 , 
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secondaries whitish, except in apical and costal region, with a more or 
less complete, punctiform extra median line. 

Expanse. —1.24 to 1.44 inches (31 to 33 ram.)- 

Habitat .—Nova Scotia; Canada in July; New York, June to August; 
Newton, Massachusetts; Missouri; Glenwood Springs, Colorado, 
September 1 (Barnes). 

This is a common species, hence my material is not especially good 
There are twenty or more specimens, but not well distributed as to 
locality and few of them dated. It is probable that the species 
occurs throughout the Eastern United States, but may not extend far 
southward. 

The x'ange of variation is much like that given for heturodoxa and is 
chiefly a matter of contrast. In some examples the base is quite a 
dear yellow and on this a deep rich red makes a striking specimen. 
In others everything is dull, or there is a grayish tinge. This is the 
. only species in which an obvious outer line is usual on the under side. 

Mr. Strecker’s type is the usual Colorado form, in which the con¬ 
trasts are not quite so great. Yet he would hardly have made the 
error had he not placed it at once with eo mono ides as the closest ally. 
From that species it is, of course,*easily distinguished. 


LEUCANIA EXTINCTA Guenee. 


Leucania extincta Guenee, Spec. Gen., Noct., X, 1852, p. 79.— Walker, C. B., 
Mug., Het., IX, 1856, p. 94. 

Leucania linita Guenee, Spec. Gen., Noct., I, 1852, p. 81.— Walker, 0. B., Mas., 
Het., IX, 1856, p. 95.— Smith, List Lepidoptera, 1891, p. 46, pr. syn. 
Leucania xcirpicola Guenee, Spec. Gen., Noct., I, 1854, p. 84.— Walker, C. B., 
Mus., Het., IX, 1856, p. 96.— Smith, List Lepidoptera, 1891, p. 46, pr. syn. 
Heliophilti amygdalina Harvey, Can. Ent., X, 1878, p. 57.— Smith, Bull. 44; 
U. S. Nat. Mus., 1893, p. 187, pr. syn. 


Ground color a very pale creamy yellow, primaries streaked with 
blackish and silver gray, tending to a faint reddish. Head with a 
slight admixture of brown scales in front;. Collar with two dark gray 
transverse lines. Thorax immaculate.. Primaries with all the veins 
narrowly white. A whitish dot marked by black scales at the end of 
the median. A series of black dots forming the transverse posterior 
J|ae and this line is abruptly bent inward on vein 4. Secondaries 
semitransparent, with a somewhat yellowish tint. Beneath, 
a little smoky on disk, and with a blackish costal snot; 
ndaries a little yellowish and powdery along the costa, 
to 1.44 inches (33 to 36 mm.). 

i: ; New York; Florida; Newark, New Jersey, May 12, 

Ifr, July 25 {Buchhols, Weidt); Elizabeth, August 4 (Kemp), 
^ive^exaihplee, $11 of them from Newark and Elizabeth, New Jer- 
before joap r ■; The species is,not represented in any of the large 
' 1 mbfy add tfk'M range; JDruce records it from 

\i\'Atii c w 
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Mexico and adds ins net a Guenee and antiea Walker to the synonymy 
above given. As to the latter, he maj' be right; the description being 
of a South American species did not require me to identify it. As to 
i mu eta ho is surely in error, for I compared the examples in the Brit¬ 
ish Museum, and, in addition, the description does not fit at all. 
Guenee, who in all the other descriptions mentions the pointed apex 
of primaries and the very oblique hind angle, expressly states for 
i mu eta that they are less sharp than in eompleta^ with which he com¬ 
pares it. In addition, mention is made of the black basal streak, obvi¬ 
ous in ins net a and absolutely wanting in ertihcta . 

With a good example at hand it is simply impossible to mistake the 
species from its wing form and the gray strigation. But when the 
insect is a little rubbed, matters are not so easy. The characteristic 
wing form is destroyed by rubbed fringes; the gray interspaeial lines 
are easily marred and there remains an almost characterless individual. 
It is in this way that M. Guenee fell in error. 

Enough has been said under the group heading to place the species 
on structural characters. 

LEUCANIA JUNCICOLA Guende. 

Leuccmut jinicicolu Guenee, Spec. Gen., Noct., 1,1852, p. S3.— Walker, O. B., Mua,, 
Het, IX, 1856, p. 96. 

Heliophila udjuta Grote, Bull. Buff. Sue Nat. Sci., II, 1874, p. 158; Bull. Buff. 
Sot*. Nat. Sci., Ill, 1875, p. 8.— Smith, Bull. 44, U. S. Nat. Mua., 1893, p. 
188, pr. syn. 

Ground color a rather bright creamy yellow, strigation of the pri¬ 
maries luteous. Head with a frontal and interantennal purplish line. 
Collar crossed by two dusky lines near the middle, and at the tip a 
series of four contiguous lines of different colors gives the impression 
of a reddish or purplish band. The little anterior crest has the same 
purplish markings. Primaries with the veins whitish; the interspaces 
with at least two narrow, luteous lines. Median vein a little more 
broadly pale, inclosing a small black dot at its tip. The transverse 
posterior line is usually indicated by two venular dots only, but may 
be complete. A black dot is in the submedian interspace about one- 
third from base. There are no sti’ongly marked shadings, but it is 
readily seen that a somewhat darker shade extends below the median 
to its end, broadens out a little and continues to the outer margin, 
extending from vein I and to the apex. Another shading extends 
over the subcostal and, broadening out somewhat, reaches the costa 
before the apex. A series of very small, black terminal dots. Fringes 
concolorous. Secondaries somewhat pearly white at base, semitrans¬ 
parent, with a smoky outer border and yellowish fringes. Beneath, 
primaries with an obvious pinkish tinge, the disk tending to blackish. 
Secondaries with the costa yellowish, powdery, and a series of black 
; terminal spots, in the interspaces. 
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Expanse. —1.30 to 1.45 inches (32 to 36 mm.). 

Habitat .—Texas in March; Florida; Alabama. 

Eight examples are at hand just now, all very much alike. Except 
for two examples from San Antonio, they have State labels only, and 
not one has a date of capture. One female has a marked reddish tinge 
in the ground and the secondaries are almost uniformly smoky. The 
Florida example is more obviously streaked than the others, but differs 
in no further point. 

The ornamentation of the collar is the most characteristic feature 
of the species, and this tends to getting in rod or scarlet in addition to 
or place of the black. 

LEUCANIA MULTIEINEA Walker. 


Leueatiia muHUmea Walker, C. B., Mum., Het., IX, 1856, p. 97. 

Leueania emntnoides Grote, Prot\ Ac. Nat. Sci. Phila., 1875, p. 419. 

HcliopMa lapidarm Grote, Proc. Ac. Nat. Sci. Phila., 1875, p. 419.— {Smith, Bull. 
44, U. S. Nat. Mus., 1893, p. 187, pr. syn. 


Ground color creamy yellow. Head immaculate. Thorax with 
three gray or blackish transverse lines, the upper one broadest. Disk 
of thorax and patagiee a little black speckled. Primaries with veins 
white or whitish, the strigations in the interspaces dark and well 
marked. Median vein white, inferiorlv margined by black or brown 
to the end. A black dot in the white area at end of vein. A smoky 
shade bases on vein 4 and broadens toward the apex, which it reaches 
on outer margin. A dusky shading over the subcostal region and 
another parallel with and close to inner margin. Transverse posterior 
line reduced to two dots. A series of small black terminal dots. 
Secondaries white, with small black terminal dots. Beneath, prima¬ 
ries faintly yellowish, the disk more or less blackish, veins more or less 
black marked; secondaries somewhat yellowish and powdery along the 
costa. 


Zu&patise. —1.30 to 1.40 inches (32 to 35 mm.). 

Habitat.* Miami, Palm’ Beach, Florida (Dyar); Harris County, 
Texas, August 10 (Barnes); Kansas (Snow); Albany, New York, Juno 
*md July; Winnipeg, Manitoba (Hanbam). 

. A $eri$$ of thirteen examples shows little variation, and among the 
rather obtuse winged forms the pure white secondaries of 
Wfee this easily separable. The only species with which 
t6^be confounded is jwtcicola^ and that can be very easily 
th% material is at all good. 

p i , i 1 V : ;,L ' ] f . ^PCANIA COMMOIDES GuenSe, 

.Spec. Gen., Noeb., 1,1862, p. 86 .—W^lkee, 0. B., 

1 ; ^ Eat, vi, 1375, ns. 

toififi-hteitiied 1t»y«red 
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gray transverse lines. Thorax a little black powdered. Primaries 
more or less shaded with rod brown and streaked with black. A 
prominent black .streak below the broadly white median vein. A 
black dot at the branching of the median vein. Veins narrowly white, 
and hence the costal region is a little paler. A black mark is on the 
inner margin near the base; another is in the' suhniodiati interspace 
toward the anal angle. Other black streaks are in the interspaces 
above vein 3, forming the base of a triangular dusky shade. Trans¬ 
verse posterior line punctiform, not well marked. A series of black 
terminal dots. Secondaries dirty fuscous, with pale yellowish fringes. 
Beneath, the sexual tuftings are discolored, brown. Primaries red¬ 
dish gray, powdery, a little darker on the disk. Secondaries "whitish, 
with the costal area powdery, yellowish. 

RcpiuiHv. —1.40 to 1.50 inches (35 to 37.5 mm). 

Habitat .—Nova Scotia; Canada; Winnipeg, Manitoba, July 2 (Han- 
ham); Maine (Fernald); Massachusetts; Albany, No,w York, June 22 
(Bailey); New York, June to August; Wisconsin; Minnesota; Illinois; 
New Mexico (Snow); Colorado; Florida in March. 

The species has a wide distribution, is not at all rare, and is easily 
recognized. The prominent black streak beneath the white median 
vein and the dark red color are distinctive characteristics. Add to 
this the prominent abdominal and leg tuftings of the male and the 
species becomes unmistakable. 

The leg tuftings are as follows: Anterior femora with a continuous 
fringing of hairy scales beneath, making a thick mass, but no tuft. 
Tibia with a thick outward scaling, but no tuftings or longer hair. 
Middle leg somewhat shortened, tibial spurs long, the inner curved 
and somewhat flattened. Femora with continuous dense fringing of 
long hair and scales, longer at base. Tibiae with long Lair tufts in 
front and at sides, capable of brush-like expansion; one at the side 
may be also capable of fan-like expansion. Posterior femora with 
long jjtair fringe basallv. Tibia* with longer hair outwardly toward 
base, but no brush. 

The harpes of the genitalia are densely clothed outwardly with long 
yellow hair, intermixed with broadly flattened scales, forming a mass 
that can be fluffily expanded, making neither a definite brush nor fan¬ 
like expansion. 


LEUCANIA FHRAGMATIDICOLA Guenee. 

Leucania phragmaiidieola Guen£k, Spec. Gen., Noct., I, 1852, p. 89.— Walker, 
C.B.jMus,, Het, IX, 1856, p. 97. 

Heliophla phragmatidicola var. texana Morrison, Proc. Bost. Hoc. N, H., XVII, 
1874, p. 211. 

Ground color a very pale luteous, varying to grayish or reddish, 
sometimes reaching a decided warm fawn brown. Head and thorax 
concolorous. Collar with three darker transverse lines, which teyxd 
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to obsolescence, that just below the tip being broadest. Anterior crest 
and patagire sometimes a little speckled with blackish scales. Prima¬ 
ries more or less obviously strigate, the veins white or whitish, inter¬ 
spaced narrow lines ranging from dull luteous to smoky or even 
blackish. Median vein obviously white, bordered on each side by a 
smoky or blackish shading, that beneath being the more prominent. 
At the end of the vein the white enlarges as it includes the base of the 
branches and hei*e a blaek dot precedes and a blackish or smoky shade 
follows the branching, thus extending for a little distance the dark 
shading below the median vein. A vague triangular cloud is on the 
outer margin above vein 4, extending to the apex, and a somewhat 
lighter shading extends from base through the coll, obliquely to the 
apex itself. A series of .small black terminal dots is obvious in most 
specimens. Secondaries white or whitish, sometimes with a yellowish 
tinge, with a narrow smoky outer border and a series of terminal 
black dots, which, as a rule, are best marked where the smoky shading 
is best. Beneath, primaries creamy or reddish, powdery, tending to 
smoky on the disk; secondaries white except over the costal region, 
where it is creamy and somewhat powdeiy. 

Expanse —1.28 to 1.52 inches (32 to 37 mm.). 

Habitat .—Canada to Florida, to Texas, to California; Iowa; Min¬ 
nesota; Illinois. The dates cover every month from March to October, 
inclusive. 

This is one of the most widely distributed, and, in a certain way, 
the most variable of the species. There are, obviously, two broods in 
the Middle Atlantic States, adults appearing in May and June and 
again in August and September. New Jersey specimens are before 
me for every month from May to October. In Florida and Texas the 
early dates are in March. Los Angeles, California, specimens are 
dated April. 

Nearly forty examples are under inspection and in such variety that 
it would seem certain that they could be arranged in series of distinct 
forms, but I have failed on all bases tried. 


Some specimens are almost creamy yellow, without contrasts, the 
median vein hardly white, its blackish border hardly traceable. The 
primaries seem broader, the margins subparallel. Another series is 


bbyipisly gray, with or without a reddish shade, the strigation obvious, 
'the markings over the median vein conspicuous. Here the wings seem 
trigopdte andthe apices more pointed. Then comes a series in 
which th^,primaries seem longer and narrower, the body slighter, color 
decidedly reddish £awn, the median dusky streak unusually prominent, 
ahd extending almost to the transverse posterior line; but when these 
e^bmmes are carefully 1 separated out, the remaining forms, block out 

one series only. The differential points, 
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I can not place the variety t&runa Morrison. I have nothing so small 
as 20 mm. in expanse, and nothing in which the lines on the collar are 
not at least traceable. The essential differences as pointed out by Mr. 
Morrison are: “They expand only 20 mm.; the collar lacks the black 
transverse line of the typical form; the ground color is dear and 
whitish, not becoming suffused with reddish or dark ochreous before 
the terminal space.” 

Mr. Grrotc in describing Ugata- refers to this variety as if he thought 
Mr. Morrison might have had such a form as his new species before 
him, but this seems hardly credible. 

LEUCANIA IMPERFECTA Smith. 

Leucama imperfecta Smith, Trans. Am. Ent. Sue., XXI, 1894, p. 76. 

Ground color a dull luteous, shaded with smoky or blackish. The 
head may be of the pale ground or of the smoky tint. Col lar with three 
purplish black transverse lines; patagke blackish at base of primaries, 
tending to the pale ground on the disk. Primaries darker over the 
costa, through the middle of the wing, along the inner margin, and in 
the terminal space before the apex. This leaves the pale ground as a 
long shade through the cell from base to apex and through the sub¬ 
median interspace from base to the transverse posterior line. The 
shadings are all quite even and not obviously strigate. Median vein 
accompanied by a blackish streak which may' or may not darken it to 
the end. At the branching there is always the angular white spot, 
emphasized by a preceding black dot. In one specimen the vein is 
narrowly white throughout. The other veins may or may not be 
partly white marked. There may be a series of small black terminal 
dots and a yellowish line at the base of the fringes: 

Secondaries, transparent, somewhat pearly white at base, the veins 
smoky or blackish; a somewhat diffuse, smoky margin, valuable in 
width. Fringes with a yellowish line at base. Beneath, primaries 
gray, powdery, the disk tending to and sometimes alPblackish. Sec¬ 
ondaries white, powdery over the costal and apical area. 

Expanse. —1.28 to 1.52 inches (82 to 88 mm.). 

TTabHat .—Santa Rita Mountains, Arizona, June 19 (Schwarz); Ohiri- 
cahua Mountains, Arizona, June 26 (Hubbard); Wilgus, Cochise 
County, Huachuca Mountains, and southern Arizona (Barnes). 

Seven examples from so many localities in Arizona indicate that it 
is not really a rare species. There seems to be little variation except 
in size, and that is not sexual, since the largest and smallest examples 
are both males. • * 

In the male the sexual tuf tings are not very prominent. On the 
anterior legs the f einora have a moderate scale fringing atba&o,becom- 
ing shorter toward tip; the tibia is a little scale thickefted outwardly 
On the middle leg the fembral fringe fe aiittle longer,’ the tibia is" 
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decidedly thickened with long hair outwardly, not forming obvious 
tufts. On the posterior legs the femoral fringe is much longer and 
reaches almost to base; the tibiie have long thin hair which does not 
form tufts. The anal tuftings are not very dense exteriorly, but 
there are two pencils of yellow hair within the genital cavity. 

LEUCANIA ANTEROCLARA, new species. 

Ground color a very pale luteous, almost whitish or creamy. Collar 
paler with three more or less obvious transverse bands which tend to 
and sometimes are purplish. Primaries obviously streaky but vary¬ 
ing in the amount of contrast. Veins paler, the median whitish, as a 
rule, and 3 and 4 may be whitish for a part or all their course. A 
smokj" or olivaceous luteous shading below the median vein. Discal 
dot a mere point which may be altogether absent. Transverse pos¬ 
terior line usually reduced to two black points, never complete. There 
is a very well-marked tendency to darker streaks above vein 4, em¬ 
phasizing the triangular dusky subapical shade. In some specimens 
a series of small black terminal dots is obvious. Secondaries white, 
with a pearly luster or yellowish tinge in the male, with a vague dusky 
outer shading, the veins dusky; in the female with a broader, smoky 
border and the entire wings tending to dusky. Beneath, primaries 
creamy to reddish, more or less powdery, the disk more or less 
blackish. Secondaries white, the costal margin creamy, powdery. 

JEvjpanxe. —1.40 to 1.56 inches (35 to 39 mm.). 

Habitat .—Calgary, Alberta, June 25, July 10, August 13 (Dod); 
Yellowstone Park, Wyoming, August, (Barnes); Corvallis, Oregon, 
July 6 (Cordley); Glenwood Springs, Colorado, June 10 (Barnes). 

TVenty-one specimens are under examination; ail the females a little 
darker and more streaky than the males. 

The differences between this species and phragmatidivola have been 
already discussed. Comparing two series their distinctness is obvious; 
comparing selected individuals of each series the sexual characters 
might have to be resorted to. It is suggestive of a local form that 1 
have no phragmatidlcola from the range given for this species, nor any 
example of this species within the range given for phragmatidicola. 

In. the male the anterior femora have long, scaly fringes more than 
half the distance from base; the tibiae are thickened with scaly ves- 
titure outwardly. Middle legs with equal femoral fringes for their 
entire length. Tibiae with long hair, capable of partly fan-like ex¬ 
pansion in front and at the sides; the outer spurs short and cylindrical. 
Posterior femora fringed their full length, the fringe longer at base; 
tibiae with somewhat longer thin hair outwardly. The harpes are 
dptbed outwardly with dense hair and scales but these do not fonn 
prqsmineai infringe, Altogether the characters, while of the same type 
ih are very rpuch reduced, 

tmVAP w. . i . , . 
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LEUCANIA CALGARIAN A, new species. 

Ground color a pale luteous, overlaid, streaked or washed with rod. 
Collar almost whitish, quite contrasting, crossed by throe dark gray 
transverse lines. Primaries obviously strigate. Median.vein conspic¬ 
uously white; its branches (three and four) also white as a rule and, in 
addition, most of the other veins are more or less whitish. A blackish 
or at least darker shade below the median vein and extending vaguely 
beyond it to form the usual trigonate subapical cloud. Discal black 
dot small or wanting. Transverse posterior line reduced to two dotlets 
or altogether wanting. Secondaries white or slightly yellowish, with 
a more or less obvious smoky margin. Beneath, primaries reddish 
gray, powdery, tending to a blackish disk. Secondaries white, costal 
region reddish, powdery. 

Expanse. —1.48 to 1.56 inches (37 to 3H mm.). 

II(b!tut* —Calgary, Alberta, June 20 to July 28 (F. II. Wolley Dod). 

Ten examples, all from Mr. Dod and all in good condition. 

This species is conspicuously different in color from the others of 
this series and is also the largest in average expanse. It is most nearly 
allied to aMeroclum^wA. is that species suffused with rod. Whether it 
is merely a color variety or not I can not now say. Nothing like it 
has come from other localities. Mr. Dod has sent me about twenty 
examples of both forms and there is no difficulty whatever in separat¬ 
ing the two. I prefer, under the circumstances, to risk the specific 
name until a careful study of the early stages determines the status of 
forms. 

Type.— No. 6243, IT.S.N.M. 


LEUCANIA STOLATA Smith. 

7> wrmiu ztolata Bmitii, Trans. Am. Exit. Boo., XXI, 1804, p. 76, pi. v, iig. 8. 

Ground color a pale straw yellow. Collar with two transverse 
dark lines. Patagias with a dusky powdering near the margin. Pri¬ 
maries with the.median vein white, a short spur marking the inception 
of vein 2, while veins 3 and 4 are white a little distance from their 
point of inception. A smoky brown shade accompanies this line 
inferiorily, and extends beyond the cell as an elongate dusky triangle 
between veins 4 and 6, fading out before the margin is reached. A 
less distinct brownish shade extends alongthc inner margin, and a 
vague smoky tinge is apparent over the costal and apical regioff. 
Between the veins, beyond the cell, are faint darker longitudinal brown 
lines, giving the wing there a feebly strigate appearance. A seriea-xsrf 
small black terminal dots and a small dot at the end of the mediarp 
vein. Secondaries white. Beneath white, feebly irrorate; primaries 
with a somewhat yellowish tinge. . * 

, 1.28 inches (32 mm.). 
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Habitat. —Arizona. 

I have seen nothing like this since the original description was pub¬ 
lished; hence the typo is yet unique. 

LEUCANIA OREGONA, new species. 

Ground color pale fawn or reddish gray. Collar with two darker 
transverse lines. Disk of thorax a little powdery. Primaries obvi¬ 
ously strigate. Veins white or nearly so, the end of the median form¬ 
ing an obvious white mark emphasized by a preceding black dot. A 
smoky line below the median vein, extending beyond it above vein 4 
to form the usual subapical dusky cloud. Transverse posterior line 
punctiform, complete. Terminal space and fringes smoky. Seconda¬ 
ries white, with a series of black terminal marks. Beneath reddish 
gray, powdery; secondaries white, costal region powdery reddish gray. 

MTcjHvnse. —1.20 inches (30 mm.). 

Habitat .—Corvallis, Oregon, at light, April 11 (Oordley). 

One male in very fair condition. The species resembles a pale, 
much reduced sub punctata, and is altogether different from any thing 
else in this group. 

The femoral fringings are present in a reduced form in this species, 
and all the tibiae have long, thin, hairy clothing, but not any of them 
have it to form tufts of any kind. 


LEUCANIA ROSEOLA Smith. 


Lmcania roseola Smith, Trans. Am. Ent. Hoe. 7 XXI, 1894, p. 75, pi. v, fig. 9. 

Ground color very pale yellow, suffused with rod of varying shade, 
tending to light brick red. Collar with three somewhat darker trans¬ 
verse lines. Primaries with veins paler, the intervals so closely 
strigate that the impression is given of an almost even color. Median 
v$n not contrasting, only a little paler at tips. No obvious discal dot, 
but a slightly dusky shading beyond the forking. Transverse posto- 
a complete series of smoky dots or absent altogether, with all 
Intermediate forms and everything in favor of the obsolescence of 
, Secondaries white. Beneath reddish gray, the primaries 
with.sMx |rrpgular outer venular band. Secondaries white, except on 
tJfe costal area:; . " 

to l. Inches (36 to 39 ini). 

Washington, June 12 (Piper); Corvallis, Ore- 
gof ? (Cordiey); British Columbia in, July; Livingston, Van- 

others. The 
^trusts identifies 
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LEUCANIA FARCTA, Grote. 

IMiopkila fttrda Ctrote, Can. Ent., XIII, 1881, p. 15. 

Leant niafarcta Smith, Bull. 44, V. S. Nat, Mns., 1*89.% p. 188. 

Ground color a pale creamy yellow. Collar with three somewhat 
purplish transverse lines. Primaries st-rigatc, hut without contrasts. 
The median vein is white or whitish, without contrast or obvious 
margins. A black dot at the end of the cell. Transverse posterior 
line reduced to two black points. A faint triangular cloud below 
apex. A series of black terminal dots. Secondaries white. Beneath, 
primaries yellowish, only a little powdered on the disk; secondaries 
with powdoiy costa and some black dots on the outer margin. 

Erjjame. —1-46 to 1.56 inches (36.5 to 39 mm.). 

Thhltat .—Los Angeles, California, April 16 (Howard); Los Angeles 
Counter, in April (Koebele); Fresno, California (Schwarz); Sierra 
Nevada (Henry Edwards). 

Five examples are under examination; all very much alike. The 
species is an easily recognizable one with its very pale colors and 
simple, obscure maeulation. 

LEUCANIA PALLISECA, new species. 

Ground color a very pale whitish yellow. Collar with three dusky 
transverse bands. Primaries feebly and not contrastingly strigate, 
all ordinary markings reduced to the vanishing point. Median vein 
scarcely defined in any way. Discal dot minute or wanting. Trans¬ 
verse posterior line consists of very small black dots and is never 
complete; sometimes wanting. A series of minute terminal dots. 
Secondaries pure white, immaculate. Beneath, white; primaries with 
a creamy tint and a little tendency to darken on the disk; secondaries 
a little powdery over the costal region. 

Exjmiw, —1.25 to 1.45 inches (31 to 36 mm,). 

Habited, —Los Angeles County, California, in July (U.S.N.M,); 
Fresno, California (Schwarz); Denver, Colorado, May and October- 

Seven examples are at hand and are about as nearly immaculate as 
a species in this series can well be. Oddly enough, all the specimens 
are females, and I was at first inclined to consider them female farcta} 
but 1 have that sex fully agreeing with tho male, and therefore prefer 
to consider this a good species. 

Typ*,— No. 6251, U.S.N.M. 

NE LEU CAN I A, new genus. 

Eyes hairy, without bristly lashes, round, convex, not prominent. 
Head as a whole moderate in size, retracted rather than prominent, 
but not strongly defined either way, vestiture loose, fine hair, giving a 
smooth woolly appearance. Palpi moderate or rather short* obllquej 
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reaching to and sometimes exceeding middle of front, rather slender, 
the terminal joint proportionately rather long, obliqucor even droop¬ 
ing, vestiture loose. Antenna* in the male feebly ciliated. Thorax 
moderately developed, with loose, long, thin vestiture forming no 
tufts and leaving collar and patagia? undefined. Abdomen reaching to 
or exceeding the hind angle of secondaries, more often longer and 
somewhat disproportionately slight. Logs unarmed except for the 
usual tibial spurs, in the male with more or less well-marked sexual 
tuftings, which are most obvious on the middle tibia?. Primaries 
rather narrow, elongate, the costa a little depressed, apices a little, 
pointed, outer margin a little arcuate or entirely rigid, oblique. 

The male genitalia are of the same type in all, and very much alike: 
there is a pair of oblong harpos, rounded at the tip, broadly or nar 
rowly as the case may be, not modified or spined in any way, and on 
each a single curved corneous clasper, varying somewhat in the species. 

The genus differs from Leuatnla chiefly in the narrow subequal 
primaries, having the costa depressed, the outer margin rather rigidly 
cut off, and in the long abdomen. The loose, hairy vestiture, forming 
no tufts and leaving the thoracic parts undefined,-adds to the distinctive 
appearance. 

As a whole the species resemble each other closely. The primaries 
range from pale creamy yellow to reddish, the costal edge white in 
the species known to me, median vein usually white and usually a 
dusky longitudinal shade through the middle. 

Nimicosta is the best marked and a little the more robust of the 


species, the body parts being stouter in proportion than in any of the 
others. The primaries are reddish luteous, the costa narrowly yet 
distinctly white. The median vein is also white, though not promi¬ 
nently so, and it is usually accompanied by a well-marked dusky shad¬ 
ing which may reach very close to the outer margin. The transverse 
posterior line is punctiform and completely traceable in all the speci¬ 
mens. The secondaries are slightly smoky, with a faint reddish or 
yellowish tinge. The male has a fringing of thin lmir on the under 
side of the anterior and posterior femora, and on the middle femur 
, -there is an expansile tuft of hair at the base. The anterior and poste¬ 


rior tibiae are hairy, but not really tufted; the middle tibia has a dense 
V|fe%/0r,tuftpf hair extending all the way down the outer side, and 
eapahle of fan-like expansion. All the specimens are from 
Cotoradtx ■ i ■ • 

the primaries a very pale yellow and the secondaries 
reddish, fn fsomp specimens the wings are practically immaculate, 

‘ and of this form was the type of the species. In most good examples, 

; however, tihe wlilte *ed$ta and median, vein are obvious, and in one 
puneti|orm : ,-tyansyerse posterior line is almost complete 
If both sexes is much longer 
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The sexual tuftings are as in the preceding species, but all very 
much exaggerated. The middle tibia is somewhat abbreviated and the 
tuf tings when expanded form an almost complete circle. The posterior 
femur and tibia have each a tuft at base, in the former extending 
beyond, in the latter to the middle of the respective parts. 

This species seems to have a wider distribution, extending from 
Colorado into Arizona and New Mexico. 

Gitnmella is decidedly smaller than the preceding two species. 
The primaries are pale luteous, with a vague smoky tinge, and the 
secondaries are decidedly smoky in both sexes. The primaries have 
the costal edge white, and in all of them the smoky shade along the 
median vein and extending nearly to the outer margin is well marked; 
but the white along the median vein itself may be entirely wanting. 
The transverse posterior line is punetiform, complete, and well marked 
in all the specimens. The sexual characters are in essentials like those 
of h/ro/orata, but not nearly so prominent. All the examples are 
from Colorado. 

The three species above defined are closely allied, but, I think, 
really distinct. With a. good series, such as 1 have had under exam¬ 
ination, the differences become clear, and with any good specimens 
under examination there should be no difficulty in placing even single 
examples. 

Patricia is entirely different. The primaries are very pale creamy 
yellow or almost white, with an obvious smoky or blackish streak 
through the middle from base to the outer margin. The secondaries 
are smoky white, and as a whole the species looks white. It is about 
the size of dtronvUa, but looks smaller and really is slighter. The 
sexual tuftings in the male are so reduced as to be scarcely noticeable 
except on dost' inspection. The species occurs in Colorado and New 
Mexico. 

Pvmjracilh belongs here without much doubt. Mr. Grote says 
that it is a very slight species, yellow white and absolutely immacu¬ 
late, I have not seen it. The type is from Idaho. 

In tabular form the species known to mo may be arranged as follows: 

Primaries redd tab luteous, with a punetiform transverse posterior line; secondaries 

whitish or smoky. nivefronta. 

Primaries light yellow, immaculate; secondaries reddish. btcttfamUi. 

Primaries light, yellow, with a punetiform transverse posterior line; secondaries 

white or smoky, size smaller. ntroneUh. 

Primaries pale creamy, with a central smoky stripe; secondaries smoky white, size 

small.*.„.... putrkia* 

Primaries yellow white, absolutely immaculate; very slight. prvegradlw. 

NELEUCANIA NIVEICOSTA, new species. V 

Ground color reddish lutoous, verging to brick red. Head and 
; jcollar darker, more rod-brown. Thoracic disc of the ground color.; 
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Primaries without contrasts of any kind. Costa narrowly but dis¬ 
tinctly white. Median vein white, not broadly 01 prominently so, in 
some cases with a short white extension on the branches. There is a 
vague darkening through the middle of the wing, but not a real shade. 
Transverse posterior line indicated by a more or less complete series of 
venular black dots. It is not complete in any example before me; but 
in no case is there any doubt of its presence in great part. A series 
of minute black terminal dots. Secondaries whitish to smoky, even. 
Beneath white, ranging from almost immaculate to densely powdered. 
Primaries tending to a pinkish suffusion and sometimes to a black 
disk. 

Expanse, —1.10 to 1.25 inches (27.5 to 31 mm.). 

Habitat .—Glenwood Springs, Colorado, June, July, August, and 
September. 

Five examples, all from Dr. William Barnes, and all save one in 
good condition. There is very little variation, and except in the some¬ 
what lighter or deeper tint of the primaries and a little difference in 
the number of spots composing the transverse Posterior line the speci¬ 
mens are the same. 

Type.— No. 6252, U.S.N.M. 

NELEUCANIA BICOLORATA Grote. 

Heliophila bieoloralu Grote, Papilio, I, 1881, p. 154. 

Leucania bicoloraia Smith, Bull. 45, U. S. Nat. Mus., 1893, p. 185. 

“Male, eyes haii*y; thorax untufted; tibise unarmed. Fore wings 
and thorax light straw color, immaculate, concolorous. Hind wings 
and abdomen pale reddish. Beneath the wings are shaded with red¬ 
dish, like secondaries above. There are no markings whatever.” 

Expanse. —1.12 to 1.25 inches (28 to 31 mm.). 

Habitat —Colorado (Bruce); Glenwood Spring, Colorado, August 
86 (Barnes); Merino Valley, New Mexico, Juno 26 (Wheeler Exp.); 
Cbiricabua Mountains, Arizona, June 26 (Hubbard); Tucson, Arizona. 

Six specimens arc at hand, all agreeing in a general way with the 
above description, which is copied from Mr. Grote’s original charac¬ 
terization. In most of them, however, the costa and median vein are 
whitish, and in three specimens a few minute black dots 
the transverse posterior line. 

; ■ ^ELBUCANIA CITRONEJLLA, new sptcies. 

* Grohml K^lorja dirty pale lemon yellow with a smoky tinge. Head 
; more decidedly smoky. Primaries with the costa 

, narrowly' wliite,! the 1 median vein at least partly white marked. 

: (JTranswerse.; posterior line punctiform, complete in the specimens 
. I $ blacky dpt m internal vein indicates tbe location of the 

lin$. »■ ; A-ser&s of pimU bfeet terminal dots. The 
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secondaries range from dirty white to smoky. Beneath, ranging from 
almost immaculate whitish to dirty fuscous or yellowish; sometimes 
with only the disk of primaries blackish. 

Erpanxe. —1.08 to 1.15 inches (27 to 29 mm.). 

JFahiiat .—Denver, Colorado, July 15 (Bruce, Oslar); Glen wood 
Springs, Colorado, July 16-August 16. 

Six examples all very much alike above and no two alike beneath. 
There is more difference in the color of the secondaries than in the 
primaries, and on the whole not enough anywhere to cause doubt. 

Type .—No. 0253, TJ.S.N.M. 

NELEUCANIA PATRICIA Grote. 

IleliophUa palricia Grotic, Bull, Bkln. Knt. Hoc., Til, 1880, p. 46. 

Leucanln patneia Smith, Bull. 44, U. 8. Nat. Muh., 1893, p. 186. 

“Fore wings yellowish buff. A silvery-white stripe on the median 
vein, extending on vein 4. Above this a dusky stripe, from the base 
outwardly to near the margin. Veins and costal edge whitish. Thorax 
buff. Hind wings white. Beneath whitish.” 

Expanse. —1.05 to 1.12 inches (26 to 2K mm.). 

Habitat —Colorado (Bruce); Las Vegas, New Mexico; Ilot Springs, 
New Mexico, 7,000 feet (Hulst). 

Only three examples are before me at present; but I have seen others 
and noted no essential differences. The species is so unlike any other 
as to be recognizable at a glance. 

NELEUCANIA PRiEGRACILIS Grote. 

IleliophUa pnvyracUis Gkote, Bull. Gcol. Surv., Ill, 1877, p. 119. 

Leucmia prtvgracxh* Smith, Bull. 44, U. 8. Nat. Mub., 1893, p. 185. 

u The most slender species of the genus. Eyes hairy. Smaller and 
slighter than pattern* Yellow white, not buff as in pa/fra#, absolutely 
immaculate* Head and thorax more yellowish. Length of primary 
12 mil. One specimen, Idaho, July t>. This species seems slighter 
than iSmta defecta Grt.” 

The above is Mr. Grote’s description, and I can add nothing to it 
from personal knowledge. Colorado and New Mexico are cited as 
additional localities in my catalogue, but I can not now remember on 
what authority. 

Of the species catalogued by me in 1893 and not elsewhere referred 
to in this paper, Leacania vufostriga is a Vara dr ha and probably the 
species described by me as C. punetivma. Dr. Packard’s type is in 
the Museum of Comparative Zoology at Cam bridge, and Mr. Henshaw 
yery kindly compared with it a Labrador example which Dr. Dyar 
suggested might have been intended. The suggestion proved accurate 
^nd I believe that the differences between this example and the Britishr 
American specimens are not sufficient to hold my species. 
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Leucania eh'iom Guenee is a Tasmanian form, Sir George F. Hamp¬ 
ton declares, and I am quite ready to believe him. I doubted the 
k4 Am. Sept.” habitat when I saw the insect in 1892. 

Leucania obmta Guenee is also said to be Tasmanian; but this sub¬ 
ject is elsewhere referred to. 

Of all the species described from our fauna there is one only that 1 
have not seen. 

LIST OF THE SPECIES. 


Leucania Ochs, 
lutina Smith. 

velutina Smith, 
unipuncta Harvey. 

extranea Guenee. 
pseudargyria Guenee. 

var. callida Grote. 
pilipalpis Grote. 
subpunctata Harvey. 

complicate Strecker. 
luteopallens Smith. 

pollens Auct. Amer. 
minorata Smith, 
oxygale Grote. 
mbripallens Smith, 
pertracta Morrison, 
rubripennis Grote and Robinson, 
albilinea Hubner. 

kenrid Grote. 
obseurior Smith, 
diffusa Walker. 

moderate Walker, 
limitata Smith, 
tetera Smith, 
neptis Smith, 
ligata Grote. 

Sabilis Grote. 
rimosa Grote. 
dia Grote. 

. megadia Smith. 


Leucania Ochs—Continued, 
lieterodoxa Smith, 
insueta Guenee. 
adonea Grote. 
mimica Strecker. 
extincta Guenee, 
linita Guenee. 
scirpicola Guenee. 
amygdalim Harvey, 
juncicola Guenee. 

adjvla Grote. 
multilinea Walker. 

lapidaria Grote. 
commoides Guen6e. 
phragmatidieola Guenee. 

var. texnna Morrison, 
imperfecta Smith, 
anteroclara Smith, 
calgariana Smith, 
stolata Smith, 
oregona Smith, 
roseola Smith, 
fareta Grote. 
palliseea Smith. 

Neleucania Smith, 
n iveicosta Smith, 
bicolorata Grote. 
citronella Smith, 
patricia Grote, 
pnegracilis Grate. 


EXPLANATION OF PLATES. 

* 

. ( Plate v. 

clamper of male Leucania nnipmekt. 
kp^lE^speirof male Leucania subpunctata. 

male Leucania luteopallens. 

in Zmcc^ oxygale and Leucama fubrqwftem are practically identical, 
male Leucania minorata* 
p*ale* Leucania pallem (European), 
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A LIST OF SPIDERS COLLECTED IN ARIZONA BY MESSRS. 
SCHWARZ AND BARBER DURING THE SUMMER OF 
1901. 


By Nathan Banks, 
Custodian , fieri ion of Arachnoid. 


During the summer of 1901, Mr. E. A. Schwarz and Mr. H. Barber 
collected extensively in parts of Arizona, especially in the vicinity of 
Williams. In the following pages is a list of the Arachnida that they 
collected. In a previous paper 1 I have reported on a collection made 
by Mr. Schwarz in southern Arizona. There is, however, very little 
similarity in these two collections. The one made during the past 
summer contains a great many northern species; in fact, a large major¬ 
ity of them occur in Colorado. 

In this list there are recorded 04 spiders and 13 other arachnids, a 
total of 77 species. In the previous article there were 55 species, 37 
of which are not found in this list; this makes the total number of 
arachnids recorded from Arizona 114. 

Of the spiders in this list the Attidie are represented by 13 species, 
the Thomisiidse by 12 species; none of the other families have more 
than 8 species. Three species are described as new. 

This material forms part of the collections of the United ^States 
National Museum. 

Order AHANEIDA. 

Family THERAPHOSIDiE. 

EURYPELMA RUSTICUM Simon. 

Eunjpclma rustieum Simon, Act. Sot*. Linn. Bord., XLJV, 1892, p. 323. 

One female, not quite mature, from Williams, June 2. 

Family FILISTATIDiE. 

FILISTATA HIBERNALIS Hentz. 

FMztata hihemalls Hentz, Jouni. Host So<\ Nat Hist,, IV, 1842, p. 227. 

A few specimens from Williams, June 10 and July 1. 

t Proc, U. SJ Nat. Mus,, XXIII, 1903, pp. 581-590. 

1 ......i. . . . . . . ... » . . —.. . . .. . - 
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Family PHOLCIDJG. 

PSILOCHORUS PULLULUS Hentz. 

Pholnix pullvlux Hentk, Jonrn. Host. Hoc. Nut. llist.., VI, 1850, p. 282. 

Several specimens from Williams, July 4, IMA, and l!». A specimen, 
June 14, has an egg mass of about 25 eggs, rather loosely attached 
together. 

Family DRASSID-dR. 

DRASSUS COLORADENSIS Emerton. 

\ 

Dramm colomdenm Emerton, Bull. U. S. Oeol. Surv. Terr., HI, Pt. 2, 1877, 
p. 528. 

One female specimen, which I think belongs to this species, from 
Williams, June 9-15, A figure is given of the vulva. 

DRASSODES, sp. 

An immature specimen from Williams, June 9-15. 

HERPYLLUS ECCLESIASTICUS Hentz. 

fferpyllux erclestasticus Hentz, Jonrn. Boat. Soc. Nat Hfat., V, 1847, p. 455. 

A few females from Williams, June 9-15 and May 25. 

PROSTHESIMA BARBER1, new species. 

Cephalothorax and sternum pale brownish, or rather reddish yellow, 
darker in front; mandibles red-brown; legs somewhat paler than the 
cephalothorax; abdomen nearly uniform gray above and below; region 
of epigynum reddish brown. Cephalothorax not very long but much 
narrowed in front; mandibles rather prominent; legs somewhat shorter 
i than usual; sternum one and one-fourth longer than broad, broadest 
at middle, pointed behind; abdomen depressed, truncate at base, with 
tufts of hairs, one and two-thirds as long as broad, pointed behind; 
spinnerets prominent. Posterior eye-row nearly straight, but little 
longer .than anterior row; posterior middle eyes oval, less than one- 
half their diameter apart, fully diameter from rather larger posterior 
side eyes; anterior middle eyes smaller, about diameter apart, not so 
far from the lai-ge anterior side eyes, which are about their diameter 
from the equal posterior aide eyes; quadrangle of middle eyes higher 
than broad and broader behind than in front; no spurs under tibiae I 
and II, a pair, toward base on these metatarsi. 

Length, 6 mm* ’ ; 

Several specimens, Wiftian^ in May and June, and Winslow, July 
21. One,, May 29, has an eggreb^n, which is of the usual shape, 
with a plain covering, fdrrign substance, and contains 

. about30eggs. .* . • I 
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POECILOCHROA MONTANA Emerton. 

Precilorhrott monUma Emerton, Trans. Conn. Acad., VIII, 1891), p. 11. 

One female from Bright Angel, August 10. 

GRAPHOSA CONSPERSA Thorell. 

<t rctphosn rompemt Thorell, Bull. U. R. Heol Rurv. Terr., Ill, Pt. 2, 1877, p. 
489. 

One immature specimen from Williams, July 23, evidently belongs 
to this common northern species. 

MICARIA. sp. 

An immature specimen from Winslow, July 31, is quite possibly an 
undescribed species. 

Family OLUBIONIDJB. 

CHIRACANTHIUM INCLUSUM Hentz. 

Chibtomt hu'ht'tti Hentz, Journ. Boat. Roc. Nat. Hint., V, 1847, p. 451. 

Specimens come from Bright Angel, July 13 (Colorado Canyon, 
3,500 feet), and Prescott, June 20. 

CLUBIONA, sp. 

Immature specimens from Williams, June 9-15. 

Family DIOTYNIDJS. 

DICTYNA SUBLATA Hentz, 

TherUVnm hu hint ton IIentz, Journ. Bost. Soc. Nat. Hist., VI, 1850, p. 276. 

A few specimens from Williams, June 5. 

LETHIA TRIVITTATA Banks. 

Lethla tnritUUn Banks, Pror. Acad. Nat. Rei. Phila., 1901, p. 577. 

A female from Williams, July. 

TITANCECA AMERICANA Emerton. 

Titancccn amerirnva Emerton, Trans. Conn. Acad., VII, 1888, p. 453. 

Specimens from Williams, June 5. It is a northern species, but I 
have seen specimens from near Las Vegas, New Mexico. 

Family AGALENIDiB. 

AGALENA NiEVIA Hentz. 

A galena n&via Hentz, Journ. Bost. Soc. Nat, Hist., V, 1847, p. 465. 

A few examples from Williams, June 9-15, and July L They do 
hot differ from many Eastern specimens. v ' 
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HAHNIA, sp. 

One female from Williams, June 5, It is a small species, with a 
dai’k abdomen marked above with four prominent transverse spots, 
the anterior one interrupted in the middle. 

Family THER1DIIDJ5. 

LATHRODECTES MACTANS Fabricius. 

Arnuea madam* Fabricius, Entom. Sy st., II, 1775, p. 410. 

A yOung specimen from Bright Angel, August 10. 

THERIDIUM MURARIUM Emerton. 

Therichurn mnrariam Emerton, Trans. Conn. Acad., VI, 1882, p. 11. 

Various specimens from Williams, June 9-15, July 20-27; and Bright 
Angel, August 10. 

HTHYPHANTES COROLLATUS Linnaeus. 

Aranea corollata Linnaeus, Syst. Nat., X, 1758, p. 621. 

Several specimens from Williams, June 9-15, July 19. 

LITHYPHANTES MEDIALIS Banks. 

IJthyphantes medians Banks, Proe. Cal. Acad. Sci., (3), Zool., T, 1898, p. 240. 

A specimen from Prescott, June 20. This species was described 
from Mexico, and this is the first record of its occurrence in the 
United States. 

STEATODA GRANDIS Banks. 

Sleatoda grandis Banks, Proc. Acad. Nat. Sci. Phila., 1901, p. 578 
Specimens from Williams, June 8-15 and July 4. 

DIPCENA NIGRA Emerton. 

Stealoda nigra Emerton, Trans. Conn. Acad., VI, 1882, p. 21. 

A female from Williams, July 27. 

EURYOPIS FUNEBRIS Hentz. 

Tkeridium funebre Hentz, Joum. Boat. Soc. Nat, Hist, VI, 1850, p. 276. 

Various specimens from Williams, May 25, June 9-15, and July 4, 
17, and 19. 

E RIG ONE, sp. 

One female from Williams, May 25. It is pale yellowish, with a 
gray abdomen, marked behind by pale chevrons* 
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Family EPEIKID.E. 

EPEIRA GEMMA McCook. 

Epeira gemma McCook, Proc. Acad. Nat. Sci. Phila., 1888, p. 193. 

Several females from Williams, May 25, June 9-15, and July 27. 
EPEIRA CONCHLEA McCook. 

Epeira vonchleu McCook, Proc. Acad. Nat. Kei. Phila., 1888, p. 199. 

One female from Hot Springs, June 21-2S; another from Bright 
Angel, July 10. 

EPEIRA DISPLICATA Hentz. 

Epeira diaplimUi Hentz, Journ. Bost. Soc. Nat. Hist., V, 1847, p. 476. 

A female from Williams, July T 20-27. 

TETRAGNATHA EXTENSA Linnaeus. 

Aranea extmxa Linn.ecs, Syst. Nat., XII, 1767, p. 621. 

Several specimens from Colorado Canyon, July 13, and Williams, 
June 9-15. 

Family THOMISIIDiE. 

XYSTICUS FORMOSUS Banks. 

Xysticus formosus Banks, Proc. Acad. Nat. Bci. Phila., 1892, p. 56. 

Specimens from Williams, May 29, June 5, July 1, and Bright 
Angel, August 10. 

XYSTICUS DISCURSANS Keyserling. 

Xysiicus dhsewrmns Keyserling,. Die Spinn. Auier., I, Latr., 1880, p. 20. 

One specimen from Williams, July 1-4. 

XYSTICUS BENEFACTOR Keyserling. 

Xysticus benefactor Keyserling, Die Spinn. Amer., I, Latr., 1*880, p. *22. 

One pair from Williams, June 5 and July 20. 

XYSTICUS LOCUPLES Keyserling. 

Xysticus tocupks Keyserlinci, Die Spinn, Amer., 1, Latr., 1880, p. 24. 

Many specimens from Williams, June 9-15, July 5, and Bright' 
Angel, July 10. 

MISUMENA DIEGOI Keyserling. 

Mitumena diegoi Kbysbrung, Verh, zool.-bot. Ges. Wien, 1887, i>. 481. 

Many specimens from Williams, .Tune 9-15, May 25, and July 28; 
also from Hot Springs, June 21-28. _ ; 
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MISUMENA GEORGIANA Keyserling. 

Mimmetia yearyknta Keyserling, Pie Hpinn. Amor., 1, Lair., 1S80, p. 86. 

Severn! specimens from Williams, July 27. 

CORIARACHNE VERSICOLOR Keyserling. 

Crmararhm 1 rem color Keyserling, Pie Spinn. Amer., I, Latr., 1880, ,p. 53. 

A few specimens from Williams, June 5, July 1-4, and July 27. 

TMARUS CAUDATUS Hentz. 

Thomimn caudalws Hentz, Journ. Boat. Hoc. Nat. Hist., V, 1847, p. 447. 

Various specimens from Williams, June 5, July 1 and 4; also from 
Prescott, June 20. 

TIBELLUS DUTTONI Hentz. 

Thomimn (hittoni Hentz, Journ. Boat. Sot*. Nat. Ilist.., V, 1847, p. 448. 

A few specimens from Colorado Canyon, July 13. 

THANATUS COLORADENSIS Keyserling. 

ThctHalus eoloradeiisix Keyserling, Die Spinn. Amer., I, Latr., 1880, p. 206. 

Several examples from Williams, June 9-15, and Bright Angel, 
August 10. 

PH1LODROMUS PR^ELUSTRIS Keyserling. 

PhUodromm prxlustris Keyserling, Pie Spinn. Amer., I, Latr., 1880, p. 209. 

Many specimens from Williams, June 5, July 19; Hot Springs, 
June 21-28, and Bright Angel, August 10, 

PHILODROMUS RUFUS Walckenaer. 

Philodromm ruftw Walckenaer, Faune tie Frances Araeh., 1825, p. 91. 

A few specimens from Williams, May 25 and June 9-15* 

Family KPAUASKID/R 

OLIOS FASCICULATUS Simon. 

Olios fitsdetUaiufi Simon, Act. Hot 1 . Linn. Bnrtl., 1880, p. 87. 

One specimen from Hot Springs, June 21-24* Previously known 
only from the Pacific coast. 

Family LYCOSIDiE. 

DOLOMEDES SCRIFTUS Hentz. 

DolQmedes nertytu* ftmrz, Journ. Best. Boo. Nat. Hist., V, 1847, p. 189. 

£>ne female and a young specimen from Hot Springs, June 27. A 
copaition Eastern species. 
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TROCHOSA CINEREA Fabncius. 

Artnieu chierea Fabriciuh, Entom. Syat., II, 1791], p 423. 

One specimen from Hot Springs, June 21-28. 

TROCHOSA PARVA Banks. 

Troehom parcu B\nks, Journ. N. Y. Ent. Sot*., 1894, p. 52. 

Several specimens from Colorado Canyon, July 18. 

LYCOSA SCALARIS Thorell. 

Tarentultt scalar is Thorell, Bull. U. S. Geog. Surv. Terr., Ill, Pt. 2,1877, p. 520. 

A couple of specimens from Williams, June 9-15. Very common 
in Colorado and the Northwest. 

LYCOSA, sp. 

Two females of a large species, without very distinctive characters, 
from Williams, May 25 and July 20. It is allied to Z. /v/w/vVi, and 
may be only a form of that species. 

PARDOSA STERNALIS Thorell. 

Lycusa sternalis Thorell, Bull. U. S. Geog. Surv. Terr., Ill, Pt. 2, 1877, p. 504. 

A few specimens from Williams, June 9-15; Prescott, June 20, and 
Flagstaff, July 5. A common species in Colorado. 

PARDOSA, sp. 

A female from Williams, July. Apparently of an undescrihed 
specie* 

Family OXYOPID,®. 

OXYOPES COMPACTA Banks. 

Oxyopen compactn Banks, Trans. Amer. Ent. So(\, XXIII, 1808, p. 72. 

Various specimens from Williams, June 5; Bright Angel, August 
10, and Prescott, June 20. Known previous!}" only from Colorado. 

HAMALATIWA GRISEA Keyserling. 

IlamaUulwa gmea Keyserling, Verh. ssool.-bot. Ges. Wien, 1887, p. 457. 

Specimens from Hot Springs, June 21-28. Widely distributed in 
the South. 

Family ATTIDJC. 

PHIDIPPUS BICOLOR Keyserling. 

Phidtppwt tricolor Keyserling, Verh. zool.-bot. Ges. Wien, 1884, p. 496. * 

One pair from Williams, July 20 and 26. A common species in the 
arid region of the West. 
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PHIDIPPUS, sp. 

A mature female from Williams, July 19, catching a Vierix; a 
young specimen from Prescott. A very handsome species which, I 
think, is as yet undescrihed. 

COLONUS RETARIUS Hentz. 

Atlas retar ins Hjentz, Journ. Boat. Roc. Nut. Hist., VI, 1850, p. 288. 

One young specimen from Hot Springs, January 21-28. 

DENDRYPHANTES OCTAVUS Hentz. 

Attus onuvus Hentz, Journ. Bust. Roc. Nat. Hist., V, 1847, p. 365. 

Sevei'al specimens from Williams, June 9-15, July 21, and May 25; 
also from Prescott, June 20, and Hot Springs, «J uno 21-28. 

DENDRYPHANTES, sp. 

A few females from Williams, July 9-15. 

ASTIA MOROSA Peckham. 

A&tiamorom Peckham., Trans. Wise. Acad. Sciences, VII, 1888, p. 71. 

One female from Williams, July. An uncommon species, and as 
yet known only from the female. 

* ERGANE BOREALIS Blackwell. 

Salticm borealis Blackwell, Ann. Mag. Nat. Hist., XVII, 1846, p. 35. 

One female from Williams, July 1-4; a pale specimen. 

PELLENES ELEGANS Peckham. 

PeUenes efepans Peckham, Bull. Wise. Nat. Hist, Roc., Oct., 1900, p. 220; 

Peltene* dolosus Peckham, Bull. Wise. Nat. Hist. Roc., Oct.., 1900, p. 222. 

Specimens from Hot Springs, June 21-28, and Bright Angol, 
August 10. 

ICIUS SI MI LIS Banks. 


Icins similis Banks, Can. Entom., 1895, p. 100. 

A young specimen from Prescott, Juno 20. 


ICIUS, sp. 


An immature specimen, of a species unknown to me, from Colorado 
Juij* 13; 

1 '' i ’! V v ■;. * ‘ 1 j MARPISSA GAt^FOfcNICA Peckham. 

<! , ■; • . ; ■, 

l}(\\ Wiki. Acad. Sciences, VII, 1888, p. 81. 

, |»;i from Hot Springs,, June 21-38. 
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MARPISSA ALBOPILOSA, new species. 

Cephaiothorax black, with a broad area of white hairs, narrowed in 
front between the anterior middle eyes, where it passes down on the 
clypeus; a white stripe on the side margins; sternum and coxae red¬ 
dish, with long white hair. Abdomen black, above with many white 
hairs, giving it a mottled gray appearance; venter more gray, with 
many white hairs; legs with black hair above, long white hair beneath 
and on outer side, shorter, adpressed, elongate, scale-like hair above 
and on sides, scattered among the other hairs. Cephaiothorax long 
and flat, broadest in the middle, tapering each way; abdomen long and 
slender, depressed; region of epigynum elevated, eorneus, and rugose, 
displaying two large cavities in the anterior portion. Legs short and 
stout, the anterior pair especially thickened, the spines few and 
reduced in size; under tibia I there is but one spine toward tip, two pairs 
under or rather on the lower sides of metatarsus I; spines on hind legs 
few, but more slender; sternum narrow, the anterior coxa? separated by 
less than the width of lip. 

Length, 6.5 mm. 

Two specimens from Williams, in July. A very interesting species 
of a hoary appearance. 

SYNAGELES SCORPIONA Hentz. 

Synemosymi scorpiomi Hentz, Journ. Bost. Soo. Nat. Hist., V, 1847, p. 369. 

Two specimens from Williams, July 1-4. 

Order PHALANGIDA. 

Family PHALANGIDA. 

PROTOLOPHUS TUBERCULATUS Banks. 

Profolophw tnbnmlulnn Banks, Can. Kntom., 1893, p. 206. 

A few specimens from Williams, June. 

LIOBUNUM TOWNSENDI Weed. 

Liobunum ioumsendl Weed, Amur. Nat., 1893# p. 295. 

Many specimens from Williams, July 17,18, 31; also Bright Angel, 
August 10. 

Order SCORPIONIDA. 

Family VEJOVIIDA. 

VEJOVIS BOREUS Girard. 

Scorpio bonus Girard, Marcy’s Rept Expl. Red River, 1854, p. 238. 

Several specimens from Williams, May 25, July 9-15; Bright Angel, 
^ugust 10; Winslow, July 81, and Prescott, June 30* / ■ 
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Order PSEUDOSCORPIONIDA. 

Family CHEUFER1I)/K. 

CHELIFER SCABRISCULIS Simon. 

ChSifrr mthnwvlm Simon, Ann. Noe. Ent. France, 1878, p. 154. 

Many specimens from Williams, May 25, Juno (>. 

CHELANOPS GROSSUS Banks. 

Chernt'k grtmu# Banks, Can. Entom., 1898, p. (15. 

Many specimens from Williams, June 0-15, July 7. Some speci¬ 
mens taken in June bear the egg-mass, consisting of about twenty 
eggs tightly bound together and forming a flattened hemisphere. Two 
specimens were found under the elytra of a beetle, Enjate* 
taken July 17 at Williams. 

OLPIUM, sp. 

One specimen, of an obscure species; Williams, July. 

Order SOLPUGIDA. 

Family EREMOBATID2E. 

EREMOBATES SULFUREUS Simon. 

Datum?* sulfereu# Simon, Ann. Soo. Ent. France (5), IX, 1879, p. 142. 

Several specimens from Williams, May 25, June 10; Bright Angel, 
August 10, and Flagstaff, July 5. 

Order ACARINA. 

Family RHYNOHOU)PIIIl>,K. 

RHYNCHOLOPHUS ROBUSTUS Banks. 

Khyncholofthv* robuxtna Banks, Ann. N. Y. Acad. Science, VIII, 1895, p. 482. 

Several specimens from Williams, June 0-15; also a number ot 
tt^eir eggs. 

RHYNCHOLOPHUS MACULATUS Banks. 

Rhyncholcyrfm maculalux Banks, Trans. Amer. Ent. Sou., 1894, p. 217. 

: A few specimens from Williams, June. 

1 r 

■ \ i ( , ' RHYNCHOLOPHUS, sp. 

-a i: 94 ® specimen iof a broad, pale yellowish species, from Winslow, 
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Family GAMASIDJE. 

GAMASUS, sp. 

A few specimens taken at Williams, May 23, in a nest of a La si us, 
DISCOPOMA HIRSUTA, new species. 

Pale yellowish throughout. Body a little broader than long; con¬ 
vex above; rather broader in front, and slightly pointed behind; its 
sides almost parallel. Dorsum smooth, quite thickly covered with 
long, slender, erect hairs. Sternum nearly as wide behind as in 
front, its surface, as well as that of the ventral plate, very finely 
granulate. Legs short and stout, of usual shape, provided with a 
few hairs. 

Length, 0.02 mm. 

Taken at Williams June 1, with a species of Las!us. It differs from 
our other species of Discojxmui (D. circular is) in the clothing of long 
hairs, in its larger size, different shape of the sternum, etc. 

DISCOPOMA, sp. 

One specimen from Flagstaff, July 4, with a species of Lasius . It 
is dark-colored, plainly longer than broad, and with some short hairs 
in front. 

EXPLANATION OF PLATE VII. 

Fig. 1. Protolophm tabemilatux , palpus of female. 

2. Marpimt albopilonu , dorsal view. 

3. Marpimt albopilom , vulva. 

4. Ih'asm# colorwhnsis, vulva. 

5. Orijope* compact", palpus. 

G. Ory open compacta, vulva. 

7, Pt'osthemna harberi, \ulvaof small specimen. 

8, Dhcopoma hi rant a, ventral view. 

9, Marpissa albopdom , leg I 
10. Trochom parva, vulva. 

XI, Pruathesima harberi, vulva of large specimen. 








SMITHSONIAN INSTITUTION. 

UNITED STATES NATIONAL MUSEUM. 




DESCRIPTIONS OF THE LARVAE OF SOME 
MOTHS FROM COLORADO. 


BY 


HARRISON 14. DYAR, 

Custodian of Lepidoptera. 


From the Proceedings of the United States National Museum, Vol. XXV, pages 369 - 412 . 

[No. 1290.3 



WASHING-TON: 

GOVERNMENT PRINTING OFFICE. 
1902. 





DESCRIPTIONS OF THE LARVJE OF SOME MOTHS FROM 

COLORADO. 


By Harrison G. Dtar, 
Custodian of Lepidoptem. 


With the sanction of the Secretary of the Smithsonian Institution, 
I spent three months in Colorado in the summer of 1901, to investigate 
the life histories of some of the moths of that region. As Colorado 
embraces several different faunal regions, and as the arid condition of 
the country renders the fauna very sparse and sporadic, different con¬ 
ditions are found to obtain there than in the Atlantic region in the 
matter of collecting. It was found impossible to move about so as to 
cover various faunal regions without losing the larvse already collected 
in one place, owing to the impracticability of keeping a fresh supply of 
food plants. I located in Denver and collected mainly on the prairies 
and foothills within 20 miles of that place. Mr. A. N. Oaudell, of the 
Department of Agriculture, accompanied me, and was allowed to assist 
mo by the permission of the entomologist of that Department. 

The species of Lepidoptora occurring in Colorado indicate four 
faunal regions in the State. (1) The prairie fauna occupies all the flat 
land from the bases of the foothills eastward, probably including the 
eastern third of the State and reaching to Texas. It is composed 
largely of species peculiar to the region. The very dry condition of 
this land and the sparse vegetation, mostly disappearing early in the 
season, with the absence of trees, renders this condition necessary. 
(2) The fauna of the foothills occupies the hilly and uneven land from 
the bases of the mountains up to timber line. The line of division 
between this fauna and that of the prairie is very marked. The foot¬ 
hills rise quite shai*ply from the plains, and within a few paces, almost, 
the change in the fauna is observable. The foothills have a few trees, 
pine, and other evergreens, with a dwarf oak, all sparsely distributed; 
a hardy bush, Cerocarpus panifoUus, seems to prefer the most unfa¬ 
vorable hill tops. In the bottoms of the canyons, where water persists, 
cottonwood, willow, and other trees occur, often densely, which per¬ 
mits the occurrence of many species belonging to the Atlantic region 
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that are absent from the other faunal regions of Colorado. I did 
not notice any essential change in the fauna with altitude, from the 
base of the foothills (5,000 feet) to timber line (12,000 feet). Natu¬ 
rally the individuals were later to emerge in the higher altitudes, but 
on the whole they were the same species. (3) The Alpine fauna 
occurs on the high peaks above timber line. It is a small fauna, but 
entirety distinct from the others. Tt is essentially that of all moun¬ 
tain peaks, being comparable with the mountain summits of New 
Hampshire and with Labrador. (4) The fauna of western Colorado 
occupies the valleys west of the continental divide and doubtless extends 
to the Siei’ra Nevada of California and to Mexico. It was impossible 
to obtain any lame from this region, mueh to my regret. Efforts 
were made to do so, but proved ineffectual without sacrificing the lame 
that had been collected in the eastern foothills. It is of those latter, 
with a few from the prairie region, that I have made note. 

The following is only a partial list of species observed. Those of 
which the lame did not come under observation, even though the 
moths were collected, are not mentioned. Besides the 01) species hero 
noted, I have given full life histories of 10 species of Gooinotrida* In 
6 6 Psyche, 15 descriptions of the larva' of 3 species of Dnprmmrta 
in Mr. Aug. Busck’s paper on that genus, 5 species of Gelerhhi in Mr. 
Busck’s article on the Gelechiida*, and of Triprocrix KnntJmmimiux 
in the Proceedings of the Entomological Society of Washington. A 
number of species were noted but not bred, and there remain several 
not yet satisfactorily determined, to which I shall revert when the 
opportunity offers. 

LIST OF SPECIES. 


Hmikuca main Drury. 

Jlemflmea ncvadmsh Stretch. 

Pseudohazis shantuenm Behrens. 

ApanUris miptrhn Stretch. 

ApctnU'mftgurata Drury. 

XAptarctia California' Walker. 

Leucartfta acrita Drury. 

JEhthaphc aurantiaca Huelmer. 

MiMdota macutata Harris. 

var. alrtt Henry Edwards. 
Heliothisphlogophagm (* roteand Rol >inson. 
Garadnna ejrfmh Walker. 
IduGaniafareltL 0rote. 

Sfretehm plwiiformw Henry Edwards. 
XyUeuz tbrrida Smith. 

Xykmiigts simplex Walker, 

Tkyrmn rosea Smith. 

QwtoJMa Itjstifm Lintner. 
fjpmvrpka pleonectnsa Grote. 

Pkmta salens Henry Edwards. 
howUmdii Grote^ 


tiynedu hastlnffstf Henry Edwards. 

Ah/p in maccu/Miii Kirby. 

Mahumoma tigm Dyar. 

Kndvk unicolor Robinson. 

Ih/drUmivtte trifnmntu Borkhausen. 
tiring rapitia pcrrolata IInisi. 

Dimiicti* ocdtlmrut Packard. 

Airis handmaid Packard. 

Encrncm jtdnrnaria Guoneo. 

Kplplatymctra coloradaria Urote and Rob¬ 
inson. 

OdonUmUt cl cyan# Rtrockor. 

Pheosta dmtdiata 11 or rich-Schaeffer. 
Tortricidia testucca Packard. 

var. crypt a Dyar. 

Melifara jurictolineeUn 1 lulst. 

Acrobam bcUdeUa Hulsl, 

Pionea b&ialis Druec*. 

O^rptUus deUiwaricn* teller. 

Ptcrophorus mlphurcndactylus Packard. 
Plafyptilia comodactyla Huebner, 
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Alucita cinerascens Walsmgham. 
Ter as fol ia na W alsingham. 

Caccccia argyrospUa Walker. 

var. viridunu Byar. 
Caccecia semiferuna Walker. 
Cacvccia negmidami Bvar. 

Cactreia cerasivonma Fitcli. 

Caccecia rosareana Harris. 
Lophodems eolomdum FemalcL 
Cenopis direct ana Walker. 

Platynota labiosana Zeller. 

Orchemia diana Huebner. 

var. befit liper da Byar. 
CeroUoma rubrella Byar. 
Gnorhnoschema coqndlcttella Busck. 
Anacampsis innocuella Zeller. 


Neahjda hlfidella Bietz. 

Gelechia ribmlla Chambers. 

Geleclua nnctella Zeller. 

Gelechiti pravinomineUa Chambers. 
Gelechia anarsiella Chambers. 
Gelechia remit elhi Zeller. 

Geleclua ocdlellu Chaml>ers. 
Gracilaria pnosmodiella Busck. 
Gracilaria thermopsella Chambers. 
Leucojytcm albella Chambers. 
Lithariapteryx abronuceUa Chambers. 
LithocoUetis cineinatielhi Chambers. 
LithocoUetis basistrtgella Clemens. 
LithocoUetis fitehella Clemens. 
LithocoUetis salidfoUella Clemens. 
Tisheria cindipennella Clemens. 


Family SATURNIIDJE. 

HEMILEUCA MAIA Drury. 

Larva .—Head and feet dark mahogany red in the last stage, black 
before that; width 4.5 mm. Body black, thickly covered with second¬ 
ary yellow dots centered by black hair tubercles; subdorsal, lateral, and 
waved substigmatal lines yellow, broken; incisures reddish. Spines 
all long, some seta? white; spiracles black, the elevated spots behind 
them on joints 5 and 11 reddish. 

This larva is well known in the Atlantic coast region from Massa¬ 
chusetts to Florida and has been often described. The young larvae 
were found gregariously on the oak on May 20, in a gulch leading up 
from the Platte Canyon. They were matured about the 1st of July, 
No moths were bred, but I can not doubt the identification, as the larva 
is very familiar to me. 

HEMILEUCA NEVADENSIS Stretch. 

Larva, —Head, plates, and feet very bright mahogany red; width 
4.5 mm. Body with the yellow spots confluent all over the dorsal 
and lateral spaces, making the ground color yellow except narrowly 
subdorsally and ventrally. Spines of the upper row all bright brown, 
the long ones with black shafts. 

This larva is well known in the Pacific coast region and through the 
arid West, and has been described in all its stages. Several were 
found on willow near Denver by a water course in the prairie, and 
were matured about the 1st of July. A moth emerged in September. 

The occurrence of these two species within a few miles of each other, 
but in different faunal regions, is interesting, both as illustrattn^lto^l 
they are different species though so similar, and how the aSc'' 
coast fauna is interpolated in the middle of the Western one aloi&gf^o 
foothills of the Rocky Mountains, ^ j 
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PSEUDOHAZIS SHASTAENSIS Behrens. 

Larva. —Head high,, tapering conically, clypeus low, sutures 
impressed, erect, free, shining black; width 4.5 mm. Body purplish 
black with faint traces of white lines, the subventral the most distinct; 
secondary hairs fine, pale, with imperceptible tubercles. Upper row 
of spines shortened on joints 5 to 12, most of the spinules buff yellow; 
some buff ones also on the not shortened upper spines of joint 4; other 
spines black; no white dots on the body. 

The larvae were found, gregarious when young, on rose and wild 
cherry pn the foothills back of Golden. They were matured about 
the middle of July. Pmidohazis occurs all through the West, but 
there are three forms or species. The one occurring on the eastern 
foothills is the one with pink ground color in the fore wings that I 
call 8/wtaensi\ as proved by examples in Prof. 0. P. Gillette's collection. 

Family ARCTlIDiK. 

APANTESIS SUPERBA Stretch. 

Lama .—Head shining black, labrum yellowish, antennse pale, pink¬ 
ish at base; width 3.3 mm. Body black, thoracic feet black, the abdom¬ 
inal ones pinkish, pale. Warts Large, normal, arctiiforai, i and ii with 
shining bases, i over half as large as ii, which is elongate. Hair abun¬ 
dant, bristly, sparsely barbuled, rather short before, long on joints 12 
and 13; most of the hair from wart i and a few on the sides of ii are 
yellow, below this jet black mixed with white, mostly white from 
warts iv to vi. Warts iii orange, the rest black. A light yellow dor¬ 
sal line, broken into three spots on each segment, distinct, most of 
them lanceolate; a line on joints 2 and 3, no shields; joint 2 with lit¬ 
tle warts, normal. 

A variety had the dorsal line nearly obsolete, composed of a few 
dots; wart iii black like the others. Hairs nearly all yellow, only a 
few black ones mixed; some longer white ones posteriorly. 

Found at Boulder and Golden in the foothills on the ground or foed- 
■ ing on low plants, Antragalas and Luphvw. The larva? were very lively 
and would run for shelter when discovered. They became matured in 
June, apparently from hibernated larvae. Moth, July 13. Though 
hot uncommon they were hard to rear, and only one female was 

I obtained. I think, however, that this is the larva of A. iwormpta, of 

; 1 have only males. 

II \ Tmhina inella Walker, was bred from one larva. 

? ?,* <;-• * ; V f - I APANTESIS FIGURATA Drury. 

r ? 1 * (i^^i-rrllead shining black, epistoma and bases of antennae pale; 

km* Body brown-black, the abdominal feet pale reddish. 

‘ broad, distinct, sharp dorsal line, narrowed between warts i, cream 
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white, pinkish shaded in the incisures. Warts black, hair bristly, 
sparsely barbuled; i small, less than one-third the size of ii, i with 
small, ii with large shining base, normal. Hair all black, even the sub- 
ventral, longer on joints 12 and 13. 

One larva found by Mr. E. J. Oslar on the foothills, May 12; it fed 
on alfalfa. The moth that emerged was of the form f-pallida 
Strecker. 

LEPTARCTIA CALIFORNIA Walker. 

Egg .—Low conoidal, practically two-thirds spherical, shining pearly 
flesh color; rather coarsely reticularly shagreened, almost definitely 
reticulate at the vertex, but the lines broad and confused; diameter 1 
mm., height 0.7 mm. 

Staffs L —Head bilobed, erect, shining black. Body translucent, 
faintly yellowish, warts and shields dark brown, thoracic feet black; 
slight reddish-brown shading about the warts. On thorax warts ia and 
ib united on a single large plate, single haired; iib small, shortly sepa¬ 
rated from iia; iv single, vi double, no subprimaries. On abdomen i 
small, ii on a large plate, iii with two hairs, iv and v single, iv well 
behind the spiracle, vi absent, but a small,, elongate, hairless shield in 
its place; vii forming a well-developed shield on the leg. Cervical 
shield with four hairs on each side, three of them black; two other 
hairs detached on a tiny wart. Joint 13 anteriorly has one wart with 
four hairs and one with two. The rudimentary tubercle vi is present 
on joints 5 to 12. Hairs long and fine. 

The remaining stages have been fully described by Prof. G. H. 
French. 1 He found five stages, which my observations do not con¬ 
tradict. Mr. Oslar secured me some eggs, and I obtained others from 
moths taken on the foothills behind Golden, and later I found some 
larvae there on the ground or feeding on low plants. The species is 
not uncommon in the foothills and canyons; I remember it to have been 
abundant in Williams Canyon near Manitou in 1891. 

LEUCARCTIA ACRAEA Drury. 

This ubiquitous larva occurred on the prairie and on the footh’Hs as 
high as Salida, where Mrs. A. N. Caudell collected one. The spec*os 
seems to despise all natural boundaries and be at home in all faur* 1 
regions. 

EUBAPHE AURANTIACA Huebner. 

Eggs .—Rather low, roundedly conoidal, the base flat and slightly 
rimmed; shining pale yellow. Reticulations narrowly linear, irregu- 
laidy hexagonal, not raised, faint. Diameter, 0.6 mm. Turned dull 
pink. 

Stage I —Head rounded, cordate, pale luteous, shining, broadty 
*Can. Ent., XXI, 1889, p. 210. 
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gray shaded over the vertex; eye black. Body normal, aretiiforai, 
pale lutooua, warts and shields smoky; hairs dark, long, especially 
long from joints 5, 0, and 12. Warts i conjoined on the dorsal line 
into a single pentagonal shield on joints 5 to 11, two separate, elongate, 
parallel shields on joint 12, single haired; ii single haired, produced 
forward and downward; iii to v single, normal; vi absent. On the 
thorax tubercles ia+ib, iia, and lib separate, iib posterior, iv large, 
vi moderate; no subprimaries. Warts of joint 13 consolidated. Hairs 
i to iii black, the rest white, spinulose. Cervical shield not converted 
into warts, divided, notched behind. Feet colorless, long and slender, 
especially the abdominal ones. 

Stage II —Head hilobed, shining dusky. Body greenish from the 
food, transparent, shining. Warts small with numerous stiff hairs; 
i rudimentary, hairless. Hairs dark, spinulose. 

Stage TIL —Head shining black, bilobed; width about 0.4 mm. 
Body shining dusky luteous, warts black; i small, paired. Hairs 
black, moderate, of various lengths, bar billed. 

Stages IV and V were not described; there was no marked change. 

Stage VT .—Head bilobed, aretiiforai, black; width 1.4 mm. Body 
brown, not dark, rather sordid and pale, the lighter-colored warts iii 
and v orange tinted; a straight dull-orange dorsal line. Warts black; 
hair black dorsally, pale subventrally, rather bristly, sparse, longer 
posteriorly. Warts well elevated, round, i small, iv absent, the rest 
large. All have black hairs at the summit, white ones at the base, 
but there are more black ones dorsally. 

Cocoon a delicate web of silk. Moths emerged August X, from 
eggs obtained from moths Hying in the foothills June 27. 

HALESIDOTA MACULATA Harris, variety ALNI Henry Edwards. 

This species occurs in three forms in the United States. Those 
inhabiting the northern Atlantic region and the northern Paeiiie 
region, respectively, are indistinguishable in the moth shite, though 
different as larva}. I have several times received //, nuumlata from 
Colorado, but never knew to which race to refer the specimens. Mr. 
Osjudell took a larva near Salida and Professor Gillette has in his 
collection some east skins. Both show the rod dorsal hairs of alni, 
; proving the Coloradan form the samo as the not'thom Pacific coast one. 

: ... Family NOOTUIDJE. 

; 'HKLIOXHIS PHLOGOPHAQUS Qrote and Robinson. 

» '.Stage , PT-r-Head round, bilobed, black, polished, the vertex under 
’Mm and jBwtennse white; width about 1.6 mm. Body 

a little angled. Tubor- 
8Kn spinulose; setae 
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large, pale, curved. Black with yellow dorsal line, fine, broken pul¬ 
verulent; subdorsal line double, running along tubercles i and ii, 
similar, a little less broken; lateral line broader, broken on the annu¬ 
let incisures; traces of a line along tubercle iii; stigmatal band broad, 
including the spiracles and tubercle iv, sharp edged, luteous cen¬ 
tered. Feet black. Shields uncornified concolorous, their tubercles 
black. 

Stage YL —Head green, brownish freckled on the vertex, ocelli 
black, epistoma whitish; width 2.7 mm. Body cylindrical, normal, 
shields not cornified. Skin white, granular, spinulose; tubercle iv at 
center of spiracle or above. Green, traces of a whitish dorsal and 
subdorsal line; stigmatal band broad, whitish green, white edged 
below; dorsal line obscure, geminate, blackish filled. Tubercles raised, 
conic, small, black, white ringed. Feet equal, green. Subdorsal 
line cuts the cervical shield. Spiracles black rimmed, pale bordered. 

Food plant GrindAia squu/'rom. Found in the Platte Canyon May 
30 and collected by Mr. E. J. Oslar at Manitou. 

CARADRINA EXTIMIA Walker. 

Eggs. —Spheroidal, flattened at base, about 4:0-ribbed, the number 
diminishing toward the vertex; ribs sharp, narrow, the apices con¬ 
cave, with distinct, curved cross-striae about as distinct as the lines on 
the ribs. Vertex hollowed reticulate; yellowish white, stained with 
an irregular brown ring; diameter, 0.6 mm.; height, 0.4 mm. 

•Stage I —Head round, vertex under joint 2, sordid luteous, eye 
black; width, 0.3 mm. Body cylindrical, thick, joint 12 large dor- 
saUy; sordid whitish, the food faintly green; tubercles large, round, 
black, distinct, normal; ia to iib on the thorax separate, equal, iv on 
the abdomen behind the spiracle. Shields and leg plates blackish 
luteous, normal; setae pale. 

Simje II .—Head rounded, blackish; width, 0.5 mm. Body trans¬ 
lucent, green from food; cervical shield, anal plate, and the rather 
large tubercles black. Traces of white dorsal and subdorsal lines; 
feet pale, those of joints 7 and 8 a little shorter than the others; 
shields blackish, setfe pale* 

Stage IV .—Head dark smoky brown, blackish over the lobes, round, 
scarcely bilobed, apex slightly under joint 2, but held erect; width, 
0.9 mm. Bodj r thick, robust, cylindrical, no enlargements. Dorsum 
gray brown to spiracles, faintly mottled in pale, forming traces of the 
usual lines. Below the spiracles sharply paler, slightly pinkish. 
Tubercles rounded, elevated, blackish, normal, iv at the. top of the 
spiracle. Feet and leg shields smoky blackish. Setae rather long, 
pale, curved. 

Stage V —Head dark smoky brown, clypeus paler, sordid; held 
erect, slightly retracted; width, 1.2 mm. Body sordid brown, mot- 
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tied, subdorsal lino diffuse above, obscurely pale. Color paling von- 
trally but not sharply. Tubercles black. Very obscurely colored and 
without defined marks. 

/Stage 17.—The same, pale, obscurely marked. Dorsal space 
broadly paler mottled, all sordid brown. 1 have previously described 
this stage. 1 Width of head 1.8 nun. 

Eggs from a female moth taken at Denver, June 23. Moths issued 
from these larva? August 13. The larva? fed readily on Polygon inn; 
probably they would eat any low plants. 

LEUCANIA FARCTA Grote. 

Eggs. —Spheroidal, distinctly flattened above and below, about alike 
at the ends, somewhat irregularly shaped from pressure as they were 
laid in a crevice, glued to both sides but weakly. Shining pale yellow. 
Reticulations finely linear on a smooth surface, irregularly 4 to 6 
sided; no trace of ribs. Flattened sides smooth, somewhat plainly 
rimmed; diameter 0.6 mm. 

Stage I —Head round, luteous, ocelli largo, black; width 0.3 mm. 
Body cylindrical, joint 12 enlarged dorsally, joints f> and 6 enlarged; 
semilooping, but the feet of joints 7 and S only a little smaller than 
the others; segments rather roughly 3 to 4 annulate, especially on 
thorax. Whitish translucent; cervical shield small, brownish; food 
faintly yellowish, no marks. Tubercles and seta? obsolescent and 
scarcely visible. Thoracic feet brownish at tip; no leg shields nor 
anal plate; seta" pale. 

Stage IL —Head rounded, slightly bilobed, erect, antenna? rather 
large; translucent testaceous, dark on the vertex from within, ocelli 
black, mouth brown; width 0.5 mm. Body cylindrical, rather larger 
behind the thorax and at joint 12. Dull gray-green dorsally, whitish 
ventrally with narrow whitish dorsal, subdorsul and lateral lines; the 
division between the dorsal and vent ml colors is sharp. No shields; 
tubercles small, vi present. Feet pale, normal, practically equal. 

Stage IIL —Head rounded, bilobed, apex in joint 2; dull luteous; 
width 0.8 nun. Body smaller behind but subequul, scarcely any 
enlargements. Finely striped in brown and olivaceous yellowish. 
Ground pale olivaceous; dorsal lino whitish, brown edged; subdorsal 
line whiter, brown edged, very distinctly so below; below this a yel¬ 
lowish white lino; lateral line yellowish white, brown edged; stigmatal 
band white, brown edged, heavily so above; three broken subvonbral 
lines; feet and venter pale, scarcely marked. No shields. 

Stage IV. —Head held flatly but free from joint 2, luteous, brown 
reticulate; width 1*4 mm. Body striped in olivaceous yellow and 
brown. Geminate dorsal, addorsal, broad subgeminato subdorsal lines 


l ?roe. Eat. Soc, Wash., IV, 1899, p. 322. 




NO 1290 LARV-F OF MOTHS FROM COLORADO—DYAR. 377 

brown; geminate lateral olivaceous filled; broad dark lower lateral 
and siiprastigmatal; substiginafcal broad, pale yellow, red filled, folded 
subventrally. Two weak lines subventrally and faint traces of ventral 
dark lines. Feet pale, dusky shaded, equal. 

Stage V .—Head the same, the reticulations heaviest in a line each 
side of clvpeus and in middle of lobe; width 2 mm. Lines as before, 
but the lateral is not discolorouslv filled; all lines red-brown except 
the broad lower lateral and suprastigmatal which are olivaceous brown. 

Stage VI —Head rounded, scarcely bilobed, erect, free; testaceous, 1 
shining, reticulate with dark brown, forming a narrow shaded band 
edging the paraclypeal pieces, divergent again at the vertex; a less 
distinct dark line up from the eye; clvpeus and median suture broadly 
pale; tubercles brown; width 3.2 mm. Body cylindrical, normal, not 
tapering, no enlargements; feet normal, equal. Testaceous, finely 
strigose lined in red-brown. Dorsal line narrow, pale; a faint, similar 
line between tubercles i and ii; subdorsal band broad, grav-brown 
strigose, pale edged above and below, straight; space below red-brown, 
strigose. Lateral and stigmatal bands broad, gray-brown strigose, 
contiguous, separated only by the narrow pale edging, the lateral band 
also edged above in pale, the stigmatal below, this edge being the 
upper border of the substigmatal band, which is broad, straight, red- 
brown strigose filled, except at its pale edges. Venter, mottled 
strigose. Shields undeveloped, concolorous. Tubercles small, black; 
iv at the upper corner of the spiracle. Spiracles black. Thoracic 
feet pale, brown tipped; abdominal ones of joints 7 to 10 with smoky 
blackish shields, excavate above; anal feet reticularly lined. 

The moth approaches closely to L. juncieola Boisduval and I. multi 
tinea Walker, but I have the larva? of neither to compare. From L. 
'pltragmatIdieola they differ in the color being lighter throughout, the 
ground testaceous rather than pale brown; the markings are identical 
in both. 

STRETCHIA PLUSIIFORMIS Henry Edwards. 

ISgtjH. —Ellipsoidal, scarcely more flat at base than at vertex; neatly 
30-ribbed, diminishing by a few toward vertex, the ribs gently waved; 
cross-stria? fine, indistinctly seen on the sloping sides of the ribs, the 
vertical reticulation lines on the summits of the ribs not more distinct 
than the cross-stria?. Micropvlar area broadly smooth, finely reticu¬ 
late. The sculpture reaches a little beyond the lower third of the 
egg, which is perfectly smooth and shining. Diameter 0.9 mm., height 
0.6 mm. Later there appeared a red ring and spot at the summit. 

Stage I —Head rounded, faintly bilobed, full, broad, pale luteous 
with black ocelli, erect; clypeus narrow, sutures grooved; width about 
0.4 mm. Body slender, submoniliform, flattened; feet normal, the 
two anterior abdominal pair somewhat shortened; joint 12 slightly 
enlarged. Whitish colorless, translucent, the alimentary canal appear* 
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ing sordid reddish; shields conoolovous, pale luteous, not large. Tuber¬ 
cles small, black, distinct, normal; seta short, pale; feet colorless. 
The lame were quiet and sluggish, remaining hidden all day. 

Stage IT. —Head rounded, slightly bilobed, larger than joint 2, the 
lobes full; held obliquely; pale luteous with minute brown dots on the 
tubercles and a patch on each side of the median suture; an ten me and 
lahrum partly pale; width ().<> nun. Body cylindrical, normal, joint 
12 slightly enlarged; feet normal, but those of joints 7 and 8 slightly 
reduced. Sordid whitish, shields concolorous, scarcely cornified; nar¬ 
row white dorsal and subdorsal lines, a broader stigmatal one, irregular 
and blotched. Tubercles neatly black; foot pale; seta moderate. 

Stage ITT —Head rounded, polished orange, the clypeus and sutures 
more yellowish, mouth brown, ocelli black; width 1 mm. Body cyl¬ 
indrical, noctuiforni, joint 12 enlarged, joints 3 to <> arched in rest. 
Green, sordid, subtransiucent; neat, narrow, white dorsal and sub- 
dorsal lines; a broad white substigmatal baud inclosing tubercles iv 
and v and the spiracle. Feet normal, equal. Tubercles neat, round, 
moderate, with the spiracles black, the latter narrowly ringed* Shields 
concolorous, the cervical shield polished. Feet all pale, the abdominal 
ones with the tubercles vii black. A brown form of the larva also 
occurred. All shaded with dilute black between the lines; stigmatal 
band slightly yellowish; feet pale but sordid tinted; head as in the 
green forai. 

Stage TV. —Head rounded, the vertex slightly under joint 2, shining 
brown, mottled with darker; width 1.5 mm. Body thickly mottled 
with chocolate brown on a whitish ground, the dorsal space lighter by 
the ground showing more distinctly. Fine dorsal ami subdorsal white 
lines somewhat dotted and broken; stigmatal line bioad, sharply edged, 
narrowed in the incisures, white edged, broadly dull red and luteous 
filled, including tubercles iv and v and the spiracles which arc white, 
narrowly black rimmed. Tubercle iv at center of spiracle, or above 
on joints 9 and ID. *> Venter paler; feet pale; tubercles in rather large 
•black spots. Shields concolorous. 

Stage V\ (Interpolated). —One larva had this stage with markings as 
Jh the previous one. Width of head 1.8 mm. 


: VI (Normal V). — Hoad rounded, the apex under joint 2, shin- 

intgpafe brown, reticulated with dark, a dark patch on each side of the 
btypeujs; Width 2.3 mm. Cervical shield shining brown, a darker spot 
l^fore and On the anterior angle, produced backward into a lateral 
'border';* dbrsal and subdorsal lines faint, pale. Body robust, joint 12 

« ; enlarge sqip^wfaafc perpendicularly truncate, its foot nearly 

j bf joint 12; thorax a little smaller than abdomen. 

fcJ^cohtte on a light yellowish ground. Dorsal line of 
b£ the segments, edged by a dark cloud; 
W ihbW bontiiiuous; lateral space heavily dark 
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shaded; stigmatal band brown, of the ground color, filled with light 
brown and reddish mottlings, not contrasted; subventral space but a 
shade darker, mottled. Tubercles in small brown spots; feet pale. 
Tubercle iv above the center of the spiracle on joints U and 10. Poste¬ 
rior parts of subdorsal space segmentarily paler, forming a transverse 
band of pale on the hump on joint 12. Spiracles black ringed. 

Eggs from a moth captured in Denver. The food plant is the wild 
currant. Eggs May 12, mature larva} June 24. 

The larva of this somewhat striking moth proves to be a very plainly 
colored, day hiding Noetuid. 

XYLINA TORRIDA Smith. 

Larva. —Head rounded, not bilobed, erect, green, epistoma and bases 
of antenna* white; width 3 mm. Body normal, joint 12 not enlarged, 
joint 13 tapering; robust, cylindrical. Clear green; a straight, white 
dorsal line on joints 3 to 13, granular shagreened; tubercles small, 
white; skin minutely white peppered. Subdorsal line narrow, broken, 
granular, white; traces of a similar lateral line; substigmatal line nar¬ 
row, granular, pale yellow, from joint 2 to the anal plate. Feet green; 
spiracles white, finely black rimmed. Tubercle iv at the lower corner 
of the spiracle. Cervical shield green; anal feet shortly extended back¬ 
ward, white lined. Later there is a white dorsal shade, the stigmatal 
lino is yellow, the subdorsal one obscure. 

Pupation in the ground. Larva found on wild cherry in the Platte 
Canyon May 21; imago emerged September 2r>. 

XYLOMIGES SIMPLEX Walker. 

Stuff? TIL — Head rounded, black; width O.y mm. Cervical shield 
quadrate, black; body rather thick, cylindrical, noctuiform, joint 12 
scarcely enlarged, very sordid whitish, almost gray, with narrow white 
dorsal and subdorsal lines, the latter edging the cervical shield; fainter 
lines along tubercles iv and v- Tubercles round,, slightly elevated, 
black, distinct, normal. Leg plates and anal plate black; feet black; 
sete dusky, short; tubercles faintly pale ringed. 

Stfff/v TV. —Head shining black, epistoma and bases of antennas 
sordid white; width l.(> mm. Cervical shield black, trisected in white 
narrowly. Body purplish black, pale mottled; dorsal and subdorsal 
lines white, discreet, broken; stigmatal band yellowish, luteous cen¬ 
tered, including the spiracle and reaching to tubercle v, sharp edged. 
Tubercles black, rounded, elevated, polished. Setse rather long, pale. 
Venter sordid greenish, purplish shadowed. 

In stages V and VI the bead became rod brown, but as 1 have already 
described these stages 1 1 will not transcribe my notes. The larva) 
occurred hiding in spun leaves on wild plum in the Platte Canyon and 
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on various plants at Sedalm. No moths wore bred, but the larvae arc 
obviously the same as those formerly bred by me, and Xglom iges nim- 
ph\t' is native to the region, for I took it abundantly at Manitou in 
May, 1801. 

THYREION ROSEA Smith. 

Eggs .—Hemispherical, the base flat, about 28 vertical ribs, low, 
rounded, diminishing regularly by alternation at, the upper three- 
fourths and ending at the micropyle, forming a slightly depressed ring; 
vertex again a little elevated, reticulate. Cross-strias faint, but the cell 
areas slightly hollowed, a row on each side of each ridge, the joinings 
in the hollows and on vertices of ridges which appear somewhat beaded; 
color pearly white; diameter 0.8, height 0.4 mm. 

Stage /.—Head rounded bilobed, mouth pointed, shining black; 
width 0.4 mm. Cervical shield black, excised at the posterior angles 
and a little so on the dorsal line posteriorly; anal plate faintly dark 
tinted. Body normal, white, no marks. Tubercles very small, with 
moderate, pointed setie, black. Thoracic feet blackish ringed, abdomi¬ 
nal ones normal, equal, pale. On hatching the lame entered com¬ 
pletely within the leaves of the food plant, where they burrowed 
between the epidermes. 

Stage II .—Head rounded, brown black; width 0.0 mm. Cervical 
shield and plates dark brown; body all white, immaculate, the small 
tubercles dark. 

Stage III .—Head pale yellowish luteous, sutures, area about eyes 
and jaws broadly brown; width 0.9 mm. Body all whitish, cervical 
shield a little shining and a shade yellower, but practically concolorous. 
Tubercles minute, seta) moderate, dark. Feet normal; spiracles black 
ringed, rather round. 

Stage IK — Head round, bilobed, compact, and smooth, vertex level, 
dypeus rather high, nearly reaching the membranous triangle, showing 
dark brown; sutures and rims of lobes posteriorly blackish; width 1.2 
mm. Cervical shield large, the posterior angles rounded, scarcely 
notched behind, shining light brown, with two detached setie on the 
lower Side not on a shield. Anal plate shining brown, with dark 
tubercles. Body all opaquely white, the tubercles small, brown, with 
short, stiff, dark seta). Spiracles brown rimmed. Feet normal, the 
cbochots in a neat half circle on the inner side of the planta. Tubercle 
iv at lower corner of spiracle. 

• Stages V and VI were not obtained. The larvae feed at first inter¬ 
nally in the leaves of -the wild onion, Allium sp.; Mr. Oslar tells me 
\tibiae hasten them devour the whole plant, eating down into the 
nAi. j.- i~u~j.lL ^ time t j le pj ants are blossom and rests 
it to inconspicuous, its pink and whitish colors 
>te uot , the blossoms. Found on the prairie near 


. J ,i ^ up 
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CUCULLIA LAETIFICA Lintner. 

Larva .—Head rounded, bilobed, erect, free; white, sutures of cly- 
peus, a broad band from antenna to above clvpeus joined by dottings 
to another band covering the backs of the lobes and sides black; width 
8.2 mm. Body greenish white with diffuse, clouded, dorsal, subdorsal 
(fainter), and stigmatal yellowish bands; curiously black banded. 
Three irregular transverse bands on each segment; one across tuber¬ 
cles i and ii, widened there, joined by an anteriorly situated dorsal 
bar, rounded furcate laterally; an irregular dark anterioi band and a 
broken posterior one, enlarged into a subdorsal spot. Irregular black 
markings subventrally and on the feet; tubercle vi in a white space. 
Feet normal, equal; thoracic ones black marked; tubercle iv at the 
lower corner of spiracle or below. In some examples the black is 
joined in a subdorsal line. 

Larvae at Golden and Sedalia on the prairie near the base of the foot¬ 
hills on a low tufted species of GJirysothamnux. Found early in June 
in the last four larval stages, no marked difference except in size. 
These handsome larva) resemble those of a Papilla of the mtrrht% 
group to a remarkable degree. Pupation in the earth in a rather firm 
cell of considerable size, lined with silk. First imagos July 5. 

IPIMORFHA PLEONECTUSA Grote. 

Larva .—Head broad, slightly bilobed, fiat before, white with a 
broad black band on the angle on each side, irregularly edged, meet¬ 
ing vertically except for the suture; epistoma surrounded by brown; 
width about 8 mm. Body light green, translucent, densely minutely 
clear granular. A white dorsal stripe and a narrower broken sub¬ 
dorsal one; substigmatal line white, narrow; all the lines reaching 
from joint 2 to the anal feet, but the green shield only faintly white 
lined. Tubercles i and ii white, the rest green, obscure; spiracles 
flesh colored, dark rimmed; daspors whitish. 

The larva was found hiding in a folded leaf made by a Tineid on the 
cottonwood in Denver. It hid most persistently, and was disturbed 
on being forcibly exposed. Mature larva early in Jline; imago July 10. 

CISS0RA VAEENS Henry Edwards. 

Stage IV .—Head round, full above, oblique, the apex almost under 
joint 2, dark gray, heavily mottled reticulate with black on a while 
ground, leaving a conspicuous white speck on the face of each lobe; 
width 1.6 mm. Body slender, elongate, the feet on joints 7 and 8 
much smaller than the others. Whitish gray, silky, shining; dorsal 
and addorsal lines gray, dotted powdery; addorsal line straight, 
widened centrally on the segments; subdorsal line black, waved, bend¬ 
ing upward in the incisures. Lateral, suprastigmatal and two sub- 
ventral lines gray, dotted, confused, subgeminate* Thoracic feet 
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black tipped, abdominal ones gray dotted. Tubercles in small black 
spots, ii of joints 12 and 18 larger. 

Stage V .—As before, but the. ground color pale brown, the rcctiou- 
lations black, the conspicuous fleck white; width 2.8 to 3.1 mm. 
Dorsal space bordered by the nearly black waved subdorsal band, the 
gray area above it segmentarily divided, tilled centrally with dark 
dotted mottlings on a pale gray ground. Sides pale gray dotted, a 
dark band over the spiracles, and subventrally formed by the dottings 
being darker. Sotee long, pale; spiracles dark. The shape is slender, 
narrowing a little on joints 10 to 13; anal feet rather large, the rest 
moderate, those of 7 and 8 smaller. Joint 12 very little enlarged. 
Shields eoncolorous. 

Stage VI .—Head rounded, bilobcd, the apex under joint 2; brown, 
heavily reticulate with black especially in a long transverse patch 
over the eye; epistoma and basal antennal joint wax white; width 8.7 
mm. Body elongate, joint 13 tapering, cylindrical; feet short, pale. 
Brown, shaded with gray and black. Dorsal space waved, narrowed 
in the incisures; a broken, mottled, dorsal band and a distinct subdorsal 
one, irregular about tubercle i, composed of black mottlings on gray, 
filled between with red dotting on white. A broad, pale lateral space 
like the dorsal one, narrowly centered with blacker dottings. A black 
stigmatal band like the subdorsal one, diluted centrally; substigmatal 
band again pale like the dorsal filling, the subventral area dark, but 
not so dark as the dorsal marks. Tubercles, i to iv obscure, iv at the 
upper angle of the spiracle; v and vi large, black. Leg shields whit¬ 
ish, spiracles black; setie rather long and pale. The subdorsal and 
lateral black bands join posteriorly on joints 12-13, making the anal 
flap all black. On joint 11 a little white dash at tubercle ii and before 
spiracle. 

, Pupation in the ground. Larva* from Platte Canyon and Sodalia in 
the foot hills, June 1 to 20, the imago the following March. 

Food plant —Oak, young leaves. 


SYNBDA HOWLANDII Grote. 

; JSggs. —Spheroidal, the base slightly flattened, all slightly shining 
.yellowish white, subtranslucent; coarsely pitted, the pits in vertical 
Hues becoming less in number vertically by confluence, rounded, sub- 
angtikr, well defined; the spaces between aro broad and too much 
; jfOtmded to look like, reticulations. No ribs, the cross ridges as dis- 
.tinscfel &s the vertical ones and like them; irregularly hexagonal. 

; 0*9 mm. 

f’r: $&&& Z^Jfiead rounded, oblique, pale brownish with black ocelli 
tMbfpytnbik line from them backward; width 0.4 mm. Body sordid 
food green; 1 a diffuse brown lateral band between warta 


no. 1290. LARYJS OF MOTHS FROM COLORADO—DYAR. 383 

slender, feet on joints 9, 10, and 13, those of 0 and 10 approximate. 
Tubercles small, black; setee pointed. Cervical shield eoneolorous 
with head; thoracic feet brownish, abdominal ones with dusky plates. 
After eating, the marks became faint and the larva looked sordid green. 

Stage II —Head rounded, oblique, the lobes bulging; whitish, with 
three brown bands on each lobe, the upper obliquely clouded, the 
lower, behind the black ocellus, narrow; with 0.6 mm. Body slender, 
feet on joints 9 and 10 (approximate) and 13, with minute stubs of feet 
on joints 7 and 8. Dorsal space greenish white, slightly streaked with 
traces of dorsal and addorsal lines. Subdorsal, lateral and broad 
suprastigmatal brown lines on a whitish ground; substigmatal band 
whitish; two subventral brown bands. Setie stiff, dark, rather long 
from very small black tubercles. Thoracic feet black; abdominal ones 
brown lined. Joint 12 very little humped. 

Stage III —Head white with three geminate lines on each lobe, 
parallel to those of the body, the upper one abbreviated; width 1 mm. 
Body slender as before, whitish, subdorsal line double, tine, purplish 
black, the upper part narrow, waved; three fine lines above the white 
substigmatal band; three partly confluent and ii regular reddish sub- 
ventral lines and a dotted ventral one. Setie distinct, dark, but 
tubercles obsolescent. 

Stage IV (Interpolated).—As in the next stage; width of head 
1.8 mm. 

Stage IV (Normal).—Head white with three geminate, purplish 
black crinkly bands, reaching from the back of the lobe to the elypeus, 
pointed at the lower end; an erect mark over epistoma to apex of 
elypeus; sutures narrowly dark. Shape round, full above, slightly 
bilobed, larger than joint 2 but the apex a little covered by it, rather 
pointed at the mouth; seto dark; width 1.5 mm. Body uniform, 
slendc**, the feet of joints 7 and 8 very small rudiments, those of 9 and 
10 distinct, approximate, of 13 stretched posteriorly. Gray-white, 
traces of a dark dorsal line; subdorsal line double, the upper part 
waved, the lower crossing tubercles i and ii, linear, purple black; a 
faint single lateral line; suprastigmatal line double like the subdorsal 
one but straight, the upper part crossing tubercle iii, the lower iv; 
stigmatal band slightly more white than the ground; throe subventral 
lines a little crinkled and irregular, especially the central one; venter 
gray-white, a half shade lighter than the dorsum. Feet pale, brown 
marked. Segments slightly wrinkly annulate epecially posteriorly. 
Tubercles small, black; setce black, distinct posteriorly* 

Stage V .—Head rounded, scarcely bilobed, oblique, large at vertex, 
higher and wider than joint 2 but the apex retracted; whitish, three 
geminate gray brown dotted filled bands on each lobe and an erect 
mark in the elypeus; width 2.3 mm. Body gray, dotted banded. 
Dorsum brownish dotted filled, spaced by pale from the broad black 
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dotted, waved subdorsal band; sides very pale dotted tilled, pale spaced; 
suprastigmatal band geminate, nearly black, dotted tilled; substigmatal 
band white, shrunken by the fold, reddish tilled. Below it a gemi¬ 
nate, sparsely dotted tilled reddish line, single sub ventral line and 
the pale venter sparsely dotted. The larva gradually tapers pos¬ 
teriorly, joint 13 being the smallest; slender, uniform. Tubercles a 
little elevated, white, black marked, iv at the middle of the spiracle. 
Central segments elongated; feet as before. 

Stage VI. —Head large, round and full, wider and higher than joint 
2 yet the apex retracted in the expanded end of the prothorax; median 
suture a little depressed, clypeus small. White, mouth a little lutoous; 
an erect black dash in clypeus; three broad bands on each lobe from 
the occiput converging to the clypeus, black edged, filled with black 
and brown dots; width over 3 mm. Body slender, cylindrical, elon¬ 
gate; feet on joints 9,10, and 13, with little rudiments on joints Y and 8. 
Broad gray black subdorsal and stigmatal bands, sharply edged, black 
dotted filled. Dorsal space brown, thickly dotted on an ashy ground; 
a white speck at tubercle ii before, while the blackish subdorsal 
band is diluted with brown: lateral space pale ashen, finely dotted in 
dull red; a pale speck at tubercle iv; substigmatal band like the lateral 
space; venter sparsely dotted in blackish, illy defining a subventral 
band, colored like the substigmatal one' Tubercles dark gray, seta' 
small, dark. Tubercle iv at the lower edge of the spiracle. 

Eggs from a moth flying over the foothills at Platte Canyon. The 
lame fed on Enogonum. 


SYNEDA HASTINGSII Henry Edwards. 

Eggs. —Nearly spherical, a little flattened on the base, very slightly 
conoidai. Smooth, shining, dull yellow with a greenish olivaceous 
tint. No reticulations or ribs, the surface covered with slight, shallow 
depressions, their edges illy defined; diameter 0.8 nun. 

Stage I —Head rounded, oblique, lutoous, diffusely brown streaked, 
scarcely bilobed; clypeus high, ocelli small, black; width 0.4 mm. 
Body long and slender, motion semilooping, the lame thrashing about 
! violently before progressing. Slender, uniform, feel on joints 9, 10, 

, ,&p<l 13* rather long and well developed. Whitish, green from the 
; p laint broad and clouded lateral vinous band. Tubercles very 
. SUfall, bl%<?k, obscure. Cervical shield brownish, not cornitied; feed, 
W<^pttho^pal ones, black. Later the lateral shade resolves itself into 
: JjLoe^f-^-^ubdorBal, lateral, and suprastigmatal. There 

'* is -a ^Ij$fce band and faint brown line subventrally; dorsal 

oblique, the apex under joint 2, full and 
SftstfciesSffdt{Sejpr&sed,clypeus small; whitish, ,three dotted' 
ihd ft faiftt linear streak dividing the clypeus 
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and epistoma. Body long, slender, feet on joints 9,10, and 13, those of 
9 smaller and approximate to 10, a pair of minute stubs on joints 7 and 
8. Greenish white, a luteous streak dorsally, divided into segmental 
dashes swollen centrally; subdorsal line brown, diffuse, black dotted 
by tubercles i and ii; lateral, suprastigmatal, and two sub ventral brown 
lines, not very sharply defined. Thoracic feet black, the abdominal 
ones dusky. Tubercles round, dark brown, setae short, stiff, pointed, 
black. Central segments drawn out, the end ones contracted. 

Stage III —Head as before, the three dotted bands geminate, yel¬ 
lowish white filled; erect brown mark over epistoma does not reach 
top of clvpeus; width 1 mm. Body slender; dorsal line greenish white, 
widened segmentarily, black dotted edged, centered by a black dotted 
line broken in the incisures; space to the narrow brown subdorsal (i-ii) 
line gray; a single lateral, double gray-filled suprastigmatal and sub- 
stigmatal (between iv and v) lines, the latter white; double subventral 
and single, somewhat shaded ventral brown lines. Thoracic feet black: 
abdominal ones brown lined. 

Stage IV —Head shaped as in Syne da hovdandii , white, striped the 
same, the three dotted irregular bands on each lobe reddish brown; 
erect mark in clypeus; width 1.4 mm. Body slender, whitish, gray 
tinted. Dorsal line single reddish; subdorsal line geminate, purplish 
brown, dotted, irregular, waved, dark gray shaded segmentarily behind 
tubercle ii; two lateral and stigmatal dark dotted lines; three fainter 
subventral ones leaving the substigmatal band a little paler than the 
ground color. Tubercles in black spots, setae black. 

Stage V .—Head large, full above, higher and wider than joint 2,' 
slightly oblique, the apex retracted; white, three dotted geminate 
black bands on each lobe narrowed before; an erect mark in clypeus 
blackish. Gray* white, the single dorsal line reddish and widened on 
joint 2 anteriorly; subdorsal line double, dotted filled, gray shaded 
behind tubercle ii; lateral line single, suprastigmatal double, obscurely" 
dotted filled; substigmatal band whiter than the ground color; three 
or four fainter dotted dark lines subventrally, reddish brown. Feet 
brown dotted, the shape as before. 

Stage VI— The same, but the lines more dotted filled; also the 
spaces filled in more ’vyith reddish dots; width of head 2,3 mm. 

I am not sure that this larva is different from that of Syneda how - 
Iwidii. I have given the notes on both somewhat at length, but the 
lines are all the same and the apparent differences may be due to dif¬ 
ferent wording and to slight variations in the larvse under observation. 
The larva of S* hasting si i did not grow vigorously in the latter stages, 
as the widths of head show, and was somewhat undersized, possibly 
with the markings a little undeveloped. It fed on the same species of 
EHogommi as the other larva. 

Eggs from several moths caught flying at Denver and in the foothills. 

Proe. N. M. vol. xxv—02-25 
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Family AGARISTID M. 

ALYPIA MACCULLOCHII Kirby. 

Lfti'M .—Hoad rounded, bilobed, erect, white, thickly covered with 
rather large block spots and a few small ones; a yellow shade over 
vertices of lobes and at bases of antennas. Body cylindrical, normal, 
110 ctuiform, joint 12 slightly enlarged dorsally. White with broad 
diffuse yellow shades subdorsally (tubercle ii) and substiginatally 
(tubercle v), the former becoming deep orange on the hump on joint 
12. Tubercles lai’ge, black, but round and low, not elevated into 
cones. Many irregular, confused, crinkled black marks. No white 
subventral spots whatever, the black markings heavy subventrally; 
venter less heavily marked. Abdominal feet black at the base, flesh 
colored outwai’dly; thoracic feet black. Setse long, white. The black 
markings form a series of broken lines and dots, a heavy, geminate, 
dorsal line, widened a little posteriorly on the segments and with a 
narrow median spur projecting laterally, more sparsely lined where 
the yellow color is; sides quite heavily marked; subventral region 
strongly marked, especially above the feet. 

Larva? on (Jham&nerion angmtifolium resting on the backs of the 
leaves. Found at the Half-Way House above Manitou, July 21. The 
larva? entered the earth to pupate in a few days and the first imago 
emerged May i the following season. 

Family LASIOCAMPIDiE. 

MALACOSOMA TIGRIS Dyai 1 

Eggs *—Laid in a patch half as long as wide reaching halfway or all 
around a small twig. Elliptical, flattened on two sides, the burger end 
squarely truncate, rimmed, the nearly circular center raised; small 
end rounded. Laid erect on the small end, fastened together by gum, 
but the exposed ends clear of any varnish; the mass looks white 
and the spaces between the eggs arc visible. Sordid white, a dark 
micropy lar dot. Surface smooth, slightly shining, scarcely slmgreened. 
Size l by 0.6 by 0.5 mm. 

The egg masses were found on the lower twigs of the food plant, 
often very near the ground. Exactly similar egg masses wore sent to 
the Department of Agriculture from Jonesboro, Coryell County, Texas, 
which hatched on April 5. M. tigris was then undiscovered and I 
could not imagine what these eggs wore. A memorandum of the food 
plant was not sent me and the larv*e refused the plants that I offered 
them. This locality is somewhat distant from the place where I dis- 
<joVered thfe species; however, I insert my notes on the first stag© of 
, tShe Tesasna l&rvih, a$ 1 believe that they are of the same species, 

* l 3P*od Ent, 0oc* Wash., V, Mar., 1902, p. 38, 
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Stage I —Hoad rounded elliptical, higher than wide, black, epistonm 
white; setse long, pale, secondary; width about 0.35 mm. Body nor¬ 
mal. black, the anterior edges of the joints pale; a pale-orange sub¬ 
dorsal band on joints 5 to 11, fading out at the ends, sharp above, 
diffuse below and spreading laterally on the anterior and posterior 
parts of the segments, most so posteriorly. Subventral fold white. 
Warts small but elevated, black with small tufts of pale, rather stiff 
hairs. 

Stage II not seen. The following stages are from the Colorado 
larvae: 

Stage llL —As in the next stage, but the bands more difuse and 
paler colored: no blue markings. Width of head 0.7 mm. 

Stage IV .—Head round, black, with pale secondary hairs; width 
1.9 mm. Body normal for I[ahieomma\ a broad, geminate dorsal 
band, orange red, widened three times on each segment, most so pos¬ 
teriorly, extending on joints 4 to 11. faintly also on joint 3, suddenly 
absent on joint 12; a narrow, waved, cream-colored subdorsal line, 
absent at the ends; more Oxange markings laterally with traces of blue 
dottings between these; a blotched pale orange stigmatal band; sub- 
ventral folds grayish. Ground color black, velvety on joint 12 and in 
the incisures of joints 2-3 and 3-4. Hairs rather sparse, of various 
lengths, faintly reddish, alike. 

Stage V .—Width of head 1.8 mm. Much as before, but the lateral 
stripe is fine and broken and the subventral ones practically obsolete. 
There is more blue; a dot posteriorly above the subdorsal line, a large 
patch between that and the lateral line, subventral region blue-gray 
shaded, joints 12 and 13 blue streaked. Hair reddish dorsally, pale 
reddish subventrally. Subdorsal line forming a dot on the posterior 
® edges of the segments. Posterior edges of segments yellowish. 

Stage VL —Head rounded, erect, the clypeus small, the paraclypeal 
pieces forming a shield-shaped area above the clypeus; velvety black, 
blue powdered, especially along the sutures;, many secondary hairs; 
width, 3.7 mm. Body cylindrical, normal, joint 13 smaller; flaccid; 
warts obsolete, the hair subtufted dorsally and subventrally anteriorly 
on the segments, short, rather scant. Velvety black; dorsal line 
geminate, irregular, mottled, orange, inclosing reddish dorsal hair, 
widening and divergent posteriorly on the segments, moderately dis¬ 
tinct, especially on joint 11, absent on joint 12. Subdorsal line distinct, 
irregular, broken in the segmental incisures, orange, absent on joints 
12 and 13; traces of a lateral and a substigmatai line, orange, the 
lateral fairly distinct and followed below by orange tinted, white, sub¬ 
ventral spots; joint 2 nearly all black. Blue transverse dashes in the 
subdorsal space, a shott anterior and long posterior dash in the lateral 
space, the latter cutting the lateral line and reaching to the subventral 
space. On joints 3 and 4 this dash is very marked, curved, edging a 
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deep black apace. Palo reddish or fleshy mottlings posteriorly on the 
segments in the incisures. The slight subdorsal warts on joint 2 black. 
A few black hairs dorsally from the obsolete warts i. Traces of a 
white dorsal line on joints 3 and 4. 

Cocoon, as usual, of pale-yellow silk. Larva? first seen in Mill 
Gulch, loading out from the Platte Canyon, later farther down the 
canyon, but not common. At Sedalia, however, they occurred numer¬ 
ously, and had defoliated acres of their food plant. Feeding on the 
oak, a dwarf tree in this vicinity, but only on the young loaves. 
Gregarious at first, as usual, but later wandering widely as the young 
tender leaves become scarce. The larvte form no tent, but spin a 
slight web over the branches, which becomes a rather distinct mat at 
the times of moulting. 

This species is nearest to the Californian M. cowtrieta Stretch, but 
quite distinct in the character of the egg covering, which, in that 
species, consists of a great mass of white, frothy varnish. 

Family GEOMETRIDiE. 

EUDULE UNICOLOR Robinson. 

Eggs. —Elliptical, evenly rounded, one diameter less than the other, 
but no flattenings nor truncation; neither end perceptibly depressed. 
Pale ochraceous, the surface faintly reticulate in whitish, the lines 
broad, rounded, rather regular, a color, and not any perceptible struc¬ 
ture; surface very finely and uniformly granularly sbagreened. Skin 
very delicate, dents in when breathed upon and then flattens out 
again. Size 0,8 by 0.7 by 0.6 mm. Laid adherent, without threads. 
The eggs vary in size, some being but half the bulk of others though 
laid by the same female. Later the eggs turned orange color. 

Stags I .—Head rounded bilobed, flat before and rather thin, erect, 
black. Body slender, greatly elongated, the segments slightly swollen 
subvontrally. Thoracic feet distinct, approximate; abdominal ones 
small, normal, situated on joints 10 and 13. All pale yellowish, the 
thoracic feet gray tinted; faint subventral brownish segmentary spots. 
Tubercles small, black; setae short, dusky, slightly enlarged at tip* 
Anal feet with oval blackish shields and a pair of similar convergent 
Shields on the anal flap. A faint, subquadrate, luteous shield subdor- 
ssfelly on joint 2. Setse of joints 6 to 13 directed obliquely backward, 
those of joints 2 to 5, obliquely forward. 

Stage IL —Head rounded, bilobed, erect, free; dull brown, blotched 
with darker in the sutures and sides of lobes; width about 0.5 mm. 
Body slender, elongate, feet normal, approximate at its extremities. 

> brownish, greenish from the food; a broad blotched, partly faint 
/^bdorsal brown band; a round dark-brown blotch on tubercle iv on 
, joints 5 to 9 and more faintly on joint 10; tracheal line whitish. 



no. 1290. LARVAE OF MOTHS FROM COLORADO—DYAR. 389 

Segments finely obscurely annulate; seta? short, stiff, black; no 
shields. 

The larva? were not carried to maturity. The eggs came from a 
female taken in the mouth of Platte Canyon in the foothills, and their 
food plant was made out so late that they had been four days without 
food and were so weakened that they died in the second stage. The 
food plant is violet, but it was only after repeated efforts that this 
was discovered and a whole day spent in a special journey to the spot 
where the moth had been caught. 

HYDRIOMENE TRXFASCIATA Borkhausen. 

Larva .—Head rounded, free, light brown, sparsely mottled, dotted 
with dark; tubercles darker, as are the sutures and eyes; width about 
2 mm. Body robust, flattened cylindrical, normal, smooth. Whitish 
like the oak-feeding Tortricids and Pyralids, more yellowish white on 
the ventral half, dorsum somewhat streaked on the annulets. A sordid 
blackish-green dorsal vascular stripe; an olivaceous luteous, rather 
broad, stigmatal stripe, red-brown at the spiracles. Tubercles sor¬ 
did, blackish, moderate. Feet pale, shields concolorous, uncornified; 
tubercle iv substigmatal, posterior, faintly broadl} r whitish ringed. 

The larvae occurred on the oak, hiding between leaves and with the 
aspect of Pyralids, but true Geometrids in structure. They were found 
by Mr. E. J. Oslar, at Cheyenne Canyon, near Colorado Springs. 

SCXAGRAPHIA PERVOLATA Hulst. 

Larva .—Head rounded bilobed, the lobes squarish, erect, flattened 
a little before; gray white, a broad black band over the vertices of 
the lobes and another across from eyes, but leaving the epistomapale; 
black dots between the bands; width 1.8 mm. Body normal, not 
greatly elongate; tubercles elevated; seta? coarse and black. Bark 
gray; ground color whitish dorsal ly, but gray between tubercles i and 
ii; a reddish subdorsal band broken into spots below tubercles i and ii, 
the rest whitish. Lateral area gray mottled, the substigmatical fold 
white anteriorly on the segments; venter marked and dotted with gray¬ 
ish black. Tubercle vi double, or of two separate tubercles; i and ii 
nearly in line, the rest as usual; the tubercles of vii moderately sepa¬ 
rated. Plates spotted like the body, uncornified. 

Found on wild goosebexTy in the Platte Canyon, May 18; imago 
June 12. I am not sure that the moth is correctly named. I could 
not find any description to exactly fit the specimens; that of S. per- 
volata seems the nearest. The moths have the wings whitish gray, 
rather coarsely brown strigose; transverse anterior and posterior lines 
represented by diffuse clouds, the latter bent outward opposite the 
cell. A black patch at costa and at middle of wing occur just beyond 
the transverse posterior line and adjoin a broad, pale, ill* defined sub- 
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terminal band; a terminal broken black line. Hind wings finely stri- 
gose, the margin wavy with brown diseal dot and a shadow of a median 
line. 

DIASTICTIS OCCIDUARIA Packard. 

Larva. —Head rounded, erect, squarish, clypous rather high; whitish, 
a large black patch covering vertex of each lobe and extending half 
way down the sides and front, leaving the median suture broadly 
pale; an angled patch over ocelli and one on lower part of clypeus, 
pointed above; epistoma joale, mouth black; width 1.6 mm. Body 
cylindrical, normal, the segments not elongated; feet rather small. 
Ground sordid white, with many black marks and two brick-red bands. 
Dorsal and stigmatal bands diffuse, red, the latter broken at the spira¬ 
cles by the white ground color. Large black spots about tubercles i, ii, 
and iii, with numerous smaller dots between; iv and v black, v small; 
a continuous black sub ventral band, covering tubercle vi, below which 
the venter is pale gray, dotted by the scattered black tubercles vii and 
viii, sparsely mottled, becoming pinkish medially. Thoracic feet and 
spiracles black, abdominal feet gray, like the venter, with black 
tubercles. No shields; joints 2 and 13 white and black spotted, con- 
colorous. Setse black, short, stiff. 

Found by Mr. Oslar on the ground under willows near Denver. 
They did not feed, being matured. Moth, May 30. 

ALCIS HAYDEN AT A Packard. 

Eggs .—Shortly elliptical, nearly spherical, one diameter a little less 
but no flattening or truncation; about 14 longitudinal ribs, low, dis¬ 
tinct, running to the antemicropylar end where they meet in a slightly 
confused reticulation. At the other end they stop abruptly at a ridge 
which represents the edge of the obsolete truncation; end reticulate. 
Ribs nearly straight, dotted faintly with two rows of pores; cross 
stria? fine, parallel, not raised, not very distinct. Palo green; diameter 
0.9 mm.,.the difference between the two diameters scarcely measurable. 

Laid loose, rolling about in the jar. 

Stage L —Head rounded, mouth rather flatly truncate; dark brown, 
l&brumand antennae whitish; width 0.35 mm. Body cylindrical, normal; 
moderately elongate. White; joints 2-4 and 10-13 look a little swollen 
and are honey yellowish; six red-brown ti-an verse bands .on the poste¬ 
rior halves of the segments 4 to 9, joined by a subdorsal line that is 
"Wide next to the posterior band, and nearly detached on the anterior 
riip of the segment; a lateral, more regular line, reaching nearly the 
whole length; bands broadly blotched on the venter and joined by a 
, adVentral Jibe. Joints 2-4 and 10-13 marked over the yellowish 
,ended dtfMand subdorsal purple-brown lines. Cervical shield 
Sbd ariat Opiate dat&Iy sotdid shaded. Feet dark, nearly black; the 
mi head held sd as to look like a single black knot. Feet of 
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joint 10 paler, especially outwardly. Tubercles and setse obscure, con- 
colorous and pale. 

Stage II —Head round, bilobed, erect, flattish over the moderate 
clypeus; dark brown, a disjointed, submaculate, white band over the 
lobes to the clypeus, a large spot in clypeus, epistoma diffusely whitish, 
setae pale; width 0.6 min. Body cylindrical, moderate, normal. Pos¬ 
terior three-fifths of segments 5 to 9 banded in purplish brown, joined 
by a subdorsal line, widened where it joins the band in the centers of 
the segments. A finely linear dorsal line; venter wholly brown, only 
slightly streaked in whitish. Anterior two-fifths of segments white, 
annulate and slight!}’ lumpy, cut into dorsal and lateral patches by the 
distinct subdorsal line. Joints 2 to A with the white predominating; 
dorsal and subdorsal lines uniform, subventral region brown, annulet 
incisures sordid.. Joints 10 to 13 mostly brown, the dorsum luteous 
diluted; subdorsal, lateral and stigmatal white bands, submaculate, a 
little lumpy elevated. Feet brown, the abdominal ones white dotted. 

Stage HI —Head rounded, flattened before, slightly bilobed, erect; 
dark brown, a white dotted edged band over the vertex of each lobe to 
the clypeus which contains some white dots; base of antenna? and mot- 
tlings on sides below pale; width 0.9 mm. Body moderate, cylindrical, 
normal. Segments finely irregularly annulate, not greatly elongate. 
Dorsal band white, widened segmentarily, sordid shaded; subdorsal 
dark brown, on joints 5 to 9 composed of intersegmental ellipses, nar¬ 
rowly joined and covering all of the lateral space, narrow on the 
thorax, confused and pale on joints 10-13. Lateral space white on 
the segments, narrowed to obsolescence in the incisures. Venter 
broadly dark brown, finely obscurely lined in pale. Feet brown, the 
abdominal ones whitish lined outwardly. Joint 2 dorsally dark brown 
as also the tip of the anal flap. White marks slightly mottled and cut 
by the annulet incisures, also slightly lumpy and folded on the sides. 
Tubercles and seta? obscure. 

Stage IV ,\—Head rounded, scarcely bilobed, erect; brown-black, 
white dotted; a broad, short, pulverulontly edged, white band on vor¬ 
tex of each lobe, cut off before into a dot; bases of antennae and epis¬ 
toma white; width, 1.3 mm. Body as before, black-brown with dor¬ 
sal and stigmatal, continuous, segmentarily widened, white bands, 
nearly pure, cut by the tine annulets, containing black dots at tuber¬ 
cles i and iii, respectively. Dorsal band broad on joints 2 to 4, double 
on joint 2 with triplicate brown center, broadly blurred on joints 3 
and 4, brown dotted; powdered and confused with dots on joints 10- 
12; joint 13 white dotted. Lateral baud uniform on joints 2 to 13, 
the feet of 10 and 13 narrowly white lined without, otherwise dark. 
Venter finely, faintly lined. Faint orange blotches behind the spiracles. 

Stage K—Head squarish, rounded, thick, flattish before, vertex 
slightly notched; black, finely white dotted; abroad, rectangular band 
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on the vertex of each lobe, white, containing two black dots; opistoma 
white. Dots small, mostly uniform, a little strigoso and waved, espe¬ 
cially in the clvpcus; width 1.7 mm. Body normal, rather robust; 
brown-black; a broad distinct, sharply edged, white band, narrowed 
at the segmental incisures, a similar stigmatal one faintly orange 
blotched below and between the spiracles. Subdorsal space velvety, 
finely white dotted like the head; venter finely lined in whitish, pul- 
vcrulently; medio-ventral band rather broad, cloudy triplicate. On 
thorax the dorsal band replaced by a pair of subdorsal bands, creamy 
orange tinted, irregular, subconfluent. On 10-13 dorsal band widened, 
more irregular and containing black dots; tubercle ii of 12 enlarged, 
white; anal flap black-brown, white dotted; a white bar from the stig¬ 
matal line on the upper halves of the feet of joints 10 and 13. Feet 
and spiracles black; tubercles small; seta? fine, short, dark. Seg¬ 
ments finely and rather numerously annulate, finely so anteriorly and 
posteriorly. 

Eggs from a female taken at Pine Grove, July 19. The larva 
reached the stage last described September 29 and began to hibernate, 
but had not enough vitality to survive the winter. It was apparently 
not mature. It fed on wild cherry and Polygonum .. 

ENEMERA JUTURNARIA Guenee. 

Egg. —Elliptical, one diameter much less than the other but not 
sharply flattened, not depressed at either end; micropylar end roundly 
truncate, the other abruptly rounded, both about alike but differenti¬ 
ated by the sculpturing; truncation slightly oblique. The two sides are 
not symmetrical. The egg is laid loose, rolling about, and if rolled, 
always stops with the same side up. This side has a single median 
impressed groove; the lower side two such grooves. Twelve broad, 
longitudinal, raised ridges join a similar ridge about the rim of the 
truncation, broadly waved, rounded, beaded with a double row of 
minute pores, joined by diffuse transverse ridges to form squares and 
also by numerous fine, obscure, transverse lines, about eight to the 
square. Beginning one square from each end the two central ridges 
are approximated, the space between depressed as a deep, smooth 
groove. On the other side the two median hollows are depressed, 
their bordering ridges less sharply approximate, the grooves crossed 
by striae. In one egg the double grooves began, one of them at one 
,sqnare ? the pther at two squares from the truncation, but both ended 
sharjdy and evenly at one square from the other end. In another egg 
reversed. In still another there was but a single groove, but 
; %ym central and teas less deeply marked than the dorsal one. 
; , hoarsely reticulate, the upper end lumpy from the 

; Oplo^ green, turning dull pink, with the ridges paler, 
j by 8# by 'foo&t ( %gs^ from three females examined, alike 
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with the variation indicated. The ridges overhang the dorsal groove, 
projecting as white rims, serrated by the projected pores, which appear 
as little brown teeth. Ventral grooves more variable, not overhung 
by the ridges. 

The eggs were obtained in July, but did not hatch till the follow¬ 
ing April. They are evidently scattered over the ground by the 
moths, where they lie all the autumn and winter. The dry climate 
doubtless favors their preservation, while their peculiar ribbed struc¬ 
ture may serve as a safeguard against too much dryness. 

I have described the larva previously. 1 

EPIPLATYMETRA COLORADARIA Grote and Robinson. 

Eggs. —Laid adherent; elliptical, one diameter considerably less, 
rounded, rather squarely; both ends abruptly rounded, about alike, 
not really truncate; center a little constricted and one end a little 
depressed. About 14 low raised ridges, longitudinal, parallel, stop¬ 
ping at the rim at the micropylar end, reaching the other end confused 
into reticulations. They carry a double row of pores but obscure, 
rounded; cross striss fine, obscure, parallel, not raised. Color pale 
whitish green. Size 1.1 by 0.8 by 0.6 mm. The rim about the micro¬ 
pylar flattening is more distinct than the ribs; the end is nearly 
smooth, slightly radially reticulate near the rim. 

Stage L —Head rounded, very slightly bilobed, oblique; very pale 
brown, a little vertically streaked. Body moderate, normal, whitish, 
a broad, straight, distinct, pale purple-brown band subdorsally on 
joints 2 to 13, not quite reaching the end, the pair separate, only 
touching at the middle of joint 13, where they terminate. A similar 
broad, pale-brown ventral band. Feet pale, ocelli black, sutures of 
the moderate clypeus brown. 

The eggs were obtained from a female moth at Pine Grove, Colo¬ 
rado, in the foothills at an altitude of 8,000 feet, but no suitable plant 
could be found for the young larvae when they hatched. 

Family NOTODONTIDJS. 

ODONTOSIA ELEGANS Strecker. 

Egg. —Hemispherical, the base flat; opaquely white, not shining; 
finely and densely covered with small, white granulations, arranged 
obscurely in vertical lines, a little denser about the vertex, which is 
narrowly clear with a small central white space. Diameter 1.4 mm. 

Stage L —Head bilobed, free, shining black, the sutures broadly 
and lower parts of lobes diluted brown; width 0.65 mm. Body cylin¬ 
drical, normal, anal feet elevated, segments subannulate* White, 
shining, the quadrate cervical shield, anal plate, leg plates, thoracic 


^ntorn. News, V, 1895, p. 63* 
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feet, and tubercles shining black. A faint vinous shading dorsally on 
joints 4, 5, 6, and 12, and distinct subventral sordid vinous blotohos 
the whole length. Tubercles normal, ib and iii, especially iii, larger, 
ia and ib separate, iv behind the spiracle; no subprimaries. Tuber¬ 
cles distinct, polished, black, the setae pale and obscure. Joint 12 
slightly enlarged, tubercles i and ii of joint 13 anteriorly in a square; 
joint 11 rather weak. The larva ate patches halfway through the 1 
leaf on the upper surface and rested beside them. 

Stage 11 .—Head ex-ect, high, narrowing above, a low vertical-notch, 
flattish before; pale luteous, the vei’tices of lobes nari'owly tipped in 
smoky brown, ocelli dark; width 1.2 mm. Body cylindrical, joint 12 
slightly enlarged, anal feet weak, approximate, but used. Whitish 
green, smooth, a white subdorsal line; subventer and feet broadly 
dark vinous, the anal ones only narrowly lined with this color; 
thoracic feet black. Tubercles large, a little elevated, but whitish, 
almost coneolorous with the body, inconspicuous. Segments in'egu- 
larly annulate; no shields. 

Stage III .—Head pale greenish luteous, punctate dotted in darker, 
the sutures of mouth brown, sutures of clypens and a central lino also 
dark; ocelli blackish; width 1.6 mm. Body cylindrical, normal, joint 
12 with a small, sharp, dorsal hump. Green, yellowish shaded on the 
thorax and along stigmatal line, subventer blotched with vinous, run¬ 
ning down on the outer sides of the feet. Anal feet small, vinous 
lined, xxsed. Spiracles small, black ringed. Segments subannulate, 
slightly shining, joint 6 with a very slight annular swelling. 

‘Stage IT .—Head high, flattened before and at the sides, vertex 
slightly notched; pale green, blotched with dull red on the sides below 
and about the mouth, shading upward; width 2.5 mm. Body cylin¬ 
drical, joint 6 with a central, slight, collared elevation, 12 with a 
broad, low hump. Gi*een, the space between the spiracles and the 
feet broadly shaded in purple brown, slightly shading upward toward 
the dorsum, more distinctly on the hump and quite darkly on the 
annular elevation of joint 6. Thoracic feet and abdominal ones out¬ 
wardly dark purple bi-own; spiracles black ringed. Tubercles slightly 
elevated, green; anal feet small, used. Venter broadly pale green. 
The transverse purple lines of joints 6 and 12 become more distinct 
with growth. Later the dull vinous color shades nearly up to the 
dorsal line, the purple dorsal ridges of joints C and 12 are slightly 
relieved by whitish. 

Stage V .—Head higher and wider than joint 2, rounded, flattened 
on the front and sides, narrowed a little above and slightly bilobed; 
, shining, smooth, yellowish green from the clypeus to vertex centrally, 
' i&ypeds, and hides shade in dark brownish red; mouth dark red; 
" , making the red shade mottled-reticulate 

width, S.& mm. Body cylindrical, joints 6 and 12 with 
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low, collared, dorsal humps; anal plate rounded, smooth, small; no 
shields. Feet moderate, equal, the anal pair a little smaller, but used 
in walking. Dorsum shaded in vinous brown mixed with grayish, 
only a trace of green in the incisures dorsal]y; venter narrowly green. 
Thoracic feet red-brown, the foot of joint 7 and the others in a less 
degree with a purple brown streak outwardly. Humps narrowly pale 
gray, spotted and streaked in puiplish black. Tubercles whitish with 
black hair dots, a little elevated, distinct, normal. Spiracles large, 
white, black rimmed. The dark mark on the hump of joint 6 is an 
irregular black band from behind the spiracle over the dorsum and an 
elongate spot between tubercles i and iii. Joints 2 to 5 are more red¬ 
dish than 6 to 13, having no gray; the hump of joint 12 is reddish and 
the gray consists of traces of the collar markings of joints 7 to 11, 
most distinct at the spiracles. Later joints 2 to 6 are a little smaller 
in diameter than the rest of the body, joint 2 slightly widened and 
pale on the sides. The body becomes all lilaceous except narrowly 
ventrally with the same marks, but no distinctly different reddish 
tints. Anal plate with a narrow red rim. 

Larvae found on aspen at Bailey’s in the Platte Canyon, mixed with 
Pheosia dimidlata , which they greatly resembled in the egg stage. A 
larva entered the earth to pupate July 31, and the moth emerged 
May 6 the following season. 

In the last stage the larva rests on the twigs of its food plant, which 
it closely mimics in shape and color. 

Family COCHLIDHDiE. 

TORTRICIDIA TESTACEA Packard, variety CRYPTA Dyar. 

I had no expectation of finding a slug caterpillar in Colorado, as the 
climate seems too dry. However, Mr. Caudell netted a female moth 
in a narrow, wooded gulch leading off from the Platte Canyon, not far 
below Bear Gulch. The moth differs only slightly from the Eastern 
Tortricidia testacea , being paler and less strongly dark shaded, hut the 
larva shows some rather unexpected differences, showing it to be a 
distinct local variety of that species. The pattern of markings is more 
generalized in the Rocky Mountain race. 

Eggs. —Elliptical, flat, but' rather thick and arched, translucent, 
slightly yellowish, the reticulations obscure; size, 0.8 by 0.5 mm., all 
as usual in the family. 

Stage I —As in the Eastern species, the subdorsal spines Y-shaped, 
the anterior prong shortened on the hinder segments, especially on 
joint 11; not strongly alternating, yet perceptibly so; greenish trans¬ 
lucent, the ridges whitish; head green, eye black, mouth brown; skin 
smooth. All normal, no markings. 
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Stag? / I. —Elliptical, joint 13 quadrate, normal, narrowed behind. 
Depressed spaces largo and deep, all present; ridges and latticed ele¬ 
vations between the depressed spaces densely papillose granular, 
especially around the margin; seta' distinct, short, dark, pointed, 
normal. All faintly whitish; latticed ridges of dorsal space 1 granule 
wide. 

Stage 1TL —Elliptical, normal. Green, a yellow subdorsal line cen¬ 
trally, reaching farther posteriorly than anteriorly; a round, red spot 
crossing the suhdorsal lines, but yellow edged and paler centered, sit¬ 
uated on joints 7 and 8. 

Stage IV .—The purplish-red spot is rounded, a little larger thon 
before; yellow subdorsal line not quite reaching the extremities. The 
larva now eats the whole leaf. 

Stage V .—The patch is irregularly triangular, occupying about a 
third of the dorsum; it covers depressed spaces (1) of five joints and 
reaches the middle of the side; a red dash on joint 3. The yellow lines 
reach to the anal end, hut not to the head. 

StageVI .—The patch reaches the anterior and posterior extremities 
narrowly, on the sides to the depressed space (4) of joints 7 and 8, 
with a little point toward (4) of joints 6 and 9. It is as in the normal 
T. testacea , except that the patch did not reach below the middle of 
the side, being exactly as in some fully marked examples of T. ctwonia. 
The larva had but six stages. 

Eggs Juno 1, mature larva July 14. 

Family FYRALID^E. 

MELITARA JUNCTOLINEELLA Hulst* 

Lama .—Head rounded, slightly bilobod, held flatly; clypous nearly 
reaching vortex, the sutures depressed; bright red-brown, episloma 
paler, ocelli black; width 2.1 mm* Body slightly flattened, the segments 
strongly 2-annuIate; cervical shield largo but rather narrow, transverse, 
shining black; anal plate very large, black. Tubercles small, black, 
i and ii in line, iv + v, normal. Feet with the crochets in an ellipse. 
Dark purplish, nearly black; skin coarsely wrinkly shagroonod; spira¬ 
cles rounded, black. Thoracic feet brown; seta* fine, brown, rather 
long. On the thorax ia + ib, iia + iib; on joint 13 anteriorly a medio- 
dorsal shield and on joint % a small crescent before the spiracle, not 
contrasted. 

Larvae feeding gregariously within the leaves of the prickly pear 
cactus were fouhd on the prairie near Denver, May 11. They had 
obviously passed the winter as half-grown larva 4 in this situation ami 
were feeding rapidly* however, it proved impossible to breed them, 
and th^ above supposition as to their identity was gained from the cap- 
tqare of a female moth bn, the prairie near Golden, June 5* 
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ACROBASIS BETULELLA Hulst. 

Larva .—Head round, black, coarsely shagreened, epistoma sordid 
white. Body purplish black, the segments coarsely 3-annulate, not 
shining. Tubercles small, black, corrugated radially, iv and v closely 
approximate, in line. Anal plate black; feet normal, setae rather long, 
fine. 

Spinning a web among the leaves of birch and living in a cone made 
of frass united with silk. Platte Canyon; imago July 1. 

PIONEA BELIALIS Druce. 

Larva .—Head small, flat, half retracted in joints, black, the sutures 
pale. Cervical shield bisected into two quadrangular halves, distinctly 
separate. Body nearly cylindrical, uniform, robust, incisures only 
slightly marked; anal plate brownish, feet normal. Pale yellow with 
large, conspicuous, round, black tubercles; ia+ib, iia+iib, iv+v, iiia 
present, large, situated above and before the spiracle, vii a single 
brown-black tubercle, viii distinct on the legless segments. Crochets 
of abdominal feet in a broad ellipse, narrowly broken outwardly. 
Thoracic feet black, the abdominal ones like the body. Spiracles 
small, black-rimmed. 

The larva? are leaf miners in an herbaceous, aromatic plant, Ooleo- 
santhm grandifiom , growing in bunches in moist spots in the foothills. 
I found them in a gulch near the mouth of the Platte Canyon. The 
mine forms a large brown blotch extending through to both epidermes 
at the terminal part of a leaf, occupying three-fourths or more of the 
surface. At maturity, the larva emerges and spins up a three-cornered 
box in one of the soft, young leaves at the end of the shoot where it 
pupates. This leaf becomes wrinkled with growth. 

Larvse found matured July 11, at which time there were only a few 
left, most having pupated. The moths began to emerge at once. 

A Tachinid parasite, hoglomi hastata Coquillet, was raised from the 
larva?. 

A specimen of the moth was sent to Prof. C. H. Fernald, who 
says that it should be referred to the genus Cylalomia . He adds that 
it reminds him in appearance of Titcinio hdianthiales Murtfeldt, which 
is also a leaf miner in the larval state. 

Family PTEROPHORIDiE. 

OXYPTXLUS DELAWARICUS Zeller. 

Larva .—Head rounded, whitish. Body light green with a rather 
broad white subdorsal stripe, containing a round creamy patch on 
joints 6 and 7; feet normal, slender. Tubercles i and ii united, single 
haired, the hair of i leaning forward, ii backward; tubercle iii single 
haired, leaning forward, iv and v united, not strongly oblique; vi 
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single haired, directed backward; vii with throe hairs on the leg base, 
one stronger than the others; no secondary hairs, the skin finely 
granular. On the thorax tubercles ia and ib united, iia-Mib, iii+iv+v, 
vi double. No shield, but six scttc in two rows, throe on the prospi- 
racular wart and two on the subvcntral. 

The pupa is winged as in 0. perixelidactylus Fitch. 

Larvae on the wild grape in the Platte Canyon, June 1, moth out 
June 11. The larvae were mature when found and ready to pupate, 
but there was no sign on the plants of spun up loaves, such as the 
allied species makes. 

The specimens were at first determined as 0 . pen'i&celidactylm, as 
they agree with a moth so labeled by Professor Fernald, bred at the 
Department of Agriculture on grape (No. 4440). The wide dissimi¬ 
larity of the larvce ( O. periseelidactylus has warts and secondary hairs) 
led me to reexamine the moths. 0 . delawaricus is extremely similar 
to O. periseelidactylus, much more so than the descriptions by Wals- 
ingham and Fernald would imply. It is smaller, the palpi arc shorter, 
the antennae completely white ringed, and the space between the white 
lines on the feather’s of the fore wing is dark brown, contrasting with 
the rest of the wing. Otherwise I see no differential characters. 

The following are the notes made at the Department of Agriculture 
on the number 4440, above referred to: 

May 29, 1889. Tortricid? on grape from J. B. Schseffer, Deward, Pennsylvania. 
Larva: uniformly greenish yellow with darker median line and somewhat paler head. 
The hairs arising from the warts are long, rather coarse, and colorless. * * * 
They remind one of Nola. Moths issued June 9-11. 

PTEROPHORUS SULPHUREODACTYLUS Packard. 


Larva. —Thick, flattened, tapering at the ends; feet normal, slender. 
Head i*ounded, bilobed, the apex under joint 2, mouth projecting; 
width about 1.2 mm.; black, the sutures broadly brown. Body with¬ 
out secondary hail's, the warts low and diffuse; i with throe or four, 


ii with one hair, these warts somewhat approximate; iii with several 
hairs; a group of six hairs on the subvcntral fold without wart and a 
hair posteriorly in line, absent on some segments; several hairs for 
tubercle vi. Olivaceous green, a broken, broad, sordid white sub- 
dorsal line along warts i and ii with four black dots on each segment 
between in a square, becoming black blotches on the posterior seg¬ 
ments: Wart iii pale; spiracles black; skin finely dark granular; 


; eemtal shield blackish, hairy; thoracic foet black, the abdominal ones 
.pede: ? Hair white, minutely glandular tipped; segments obscurely 
r '^ajantaljat^ a black impressed lateral dot in the middle of the segment. 
Iflimit j found webbing up the young heads of a wild sun- 

fading within the spun mass. They 
Boulder Creek Canyon. Spun among 


1 
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PLATYPTILIA COSMODACTYLA Huebner. 

Larva .—Head round, vertically bilobed posteriorly, pale testaceous. 
Body cylindrical, normal, green, a dull crimson dorsal line with a 
small oblique subdorsal dash on joint 6 and a dash on joints 5 to 12; 
a white subdorsal line from joint 2 posterior 1} T to 13 anteriorly and 
a broken subdorsal one the larger anterior part on each segment 
oblique. Tubercles small, hairs single, i and ii separate, iv and v 
approximate, v anterior and dorsal to iv. "On thorax la-fib, iia+iib, 
iv+v, numerous fine, short, secondary hairs, shorter and easily dif¬ 
ferentiated from the primary ones, bulbous tipped. Hairs all white, 
not long, inconspicuous. 

The larva was found resting on the red fruit bract of Lomcera 
mvolucrata , and was not observed to feed, being matured and pupating 
immediately. Apparently the larvae do not eat the leaves, but more 
probably the flowers. Found at Pine Grove, Platte Canyon, altitude 
about 7,000 feet. 

ALUCITA CINERASCENS Walsingham. 

Larva .—Head long, the mouth pointed, apex under joint 2; whitish. 
Body flattened, narrow, not tapering. Tubercles i and ii approximate 
with one long and several short hairs, iii singled haired, iiib several 
haired, iv+v large, many haired, the others retracted subventrally. 
Translucent green, with obscure, straight, subdorsal and broken lateral 
lines, the latter above tubercle iii. Warts black, i+ii largely so, and 
forming a double row of distinct spots separated by a straight line of 
the ground color. Anterior edge of joint 2, posterior rim of reduced 
cervical shield and warts of anal flap also black marked. Hairs white, 
spinulose; none secondary. Pupa free, not in a cocoon. 

Larvee in the heads of Helianthus pumilm , near Boulder Creek 
Canyon, May 23; moths issued June 12. Eggs were obtained from 
these which passed the winter without hatching, showing the species 
to be single brooded with hibernation in the egg state. 

Egg. —Oviform, elliptical, one end more pointed than the other, 
both slightly truncate at the extreme tips, strongly and sharply flat¬ 
tened on two sides, like cakes cut out of dough; pale yellow, opaque, 
not shining, the surface slightly shagreened, not sculptured. Size, 
0.55 by 0.4 by 0.15 mm. 

Family TORTRICID2E. 

TERAS FOUANA Walsingham. 

Larva. —Head rounded, the apex under joint 2, paraclypeal pieces 
reaching vertex; red brown, shaded sordid at the mouth, ocelli black; 
width 1.2 mm. Body translucent, soft green, not shining; cervical 



400 PROCEEDINGS OF THE NATIONAL MUSEUM. vol.xxv. 

shield large, pale luteous, black rimmed posteriorly. Tubercles large, 
colorless, a little elevated, normal, iv+v. Male glands large, dark 
purple. Feet and setae pale, no marks. 

Abundant on the CerocarpmparvifoUm^ folding the leaves and liv¬ 
ing within the houses so formed; pupa in a folded leaf. Some of the 
bushes suffered severely from these larvae. The moths were common 
flying over the dry foothills in July among the Oerocwrpus bushes at 
Platte Canyon and Manitou; doubtless also throughout the range. 

CACOECIA ARGYROSPILA Walker. 

Larva. —Head pale luteous brown, a black line on sides and ocelli 
black, jaws brown. Body green, cervical shield all gi'een, transclu- 
ent, tubercles pale, a little elevated, normal; no marks. 

Another larva had the head pale brown with a darker line along the 
side on ocelli and jaws. Cervical shield all transelucent green with a 
trace of brown tint, unbordered. Body all green; first pair of tho¬ 
racic feet black, the rest green. Dorsal vessel dark. 

Another larva had the head black, diluted with whitish irregularly 
on the face; thoracic feet black ringed, those of joint 4 less strongly 
so. Cervical shield black edged, luteous centrally, shading to whitish 
transcluent in front. Body all green. 

Another larva had the head greenish testaceous, black below at 
mouth but epistoma pale; width 1.5 mm. Cervical shield translucent 
greenish testaceous, shading to brown-black at the edges. Body trans¬ 
lucent sordid green, slightly olivaceous dorsally, tubercles broadly 
paler, elevated, rather large; segments coarsely 2-annulate dorsally; 
male glands faintly yellow. Set*e long, pale, normal; ia+ib, iia+iib, 
iv+v. No anal plate. First two pairs of thoracic feet blackish 
marked, the last pair brownish. 

X give these several descriptions to illustrate the variability of 
this larva. It is especially unfortunate, as the larvae of several other 
Tortricids are closely similar to this and hard enough to distinguish 
anyway. The species occurred on oak, willow, ash, and box elder, 
generally distributed but not locally very abundant. 

CACOECIA VIVIDANA Dyar. 

Larvh .—Head slightly bilobed, flat, jet-black or partly diluted on 
the face; cervical shield luteous except for dots at the borders. Body 
slender, cylindrical, the feet short, segments irregularly 3-annulate. 
Sordid transcluent green, a clearer dorsal and subdorsal line; tuber¬ 
cles round, white, distinct, with coarse white setae; iv+v. Spiracles 
black ringed; thoracic feet black with paler joints, abdominal ones 
..pale. Dorsum faintly olivaceous shaded. Male glands in joint 9 
: showing as an ochraceous shade. 

j i^l ^Pebbing up the leaves of Rvhm ddioiosm in the Platte Canyon, 
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May 25. Others from wild cherry mixed with Gen op is directana , from 
which I do not know how to distinguish them. This is not more than 
a' variety of Gaeoecia aryyrospila; it has the same markings, but 
bright red brown on a pale yellow ground. All the specimens are 
from Colorado, while G. aryyrospila is widely distributed. 1 have 
thought best to give it a distinctive name. It has been bred at the 
Department of Agriculture under the No. 4464. 

CACOECIA SEMIFERANA Walker. 

Lai'va .—Head black, diluted whitish on the face; cervical shield 
greenish* black on the edges. Body translucent green, blackish from 
the food. Male glands yellowish, sub ventral fold somewhat opaque. 
Feet pale, those of joint 2 black. 

Webbing the leaves of oak and apparently confined to this tree. A 
number of very young ones were collected in the Platte Canyon May 
18, mixed with other Micro larvaa on the young oak leaves. Imago, 
June 11. 

CACOECIA NUGUNDANA Dyar. 

Larva .—Head rounded, obliquely extended, pale green, ocelli black, 
jaws brown. Bod}- tortriciform, slender, normal., rapidly moving. All 
translucent pale green, tubercles inconspicuous, ooncolorous, setae pale 
and rather long; dorsal vessel dark. Male glands light yellow, distinct. 
Feet green; no marks. 

Spinning up the leaves of the box elder, defoliating the trees in 
Denver and Golden, not seen on any of the trees in the Platte Canyon. 
The moth is very like C. semiferuna> but is very markedly paler; I 
think it a distinct species. The larva is always entirely green in all 
stages while the other larva has a black head, only becoming whitish 
on the face in the last stage. The food plants seem constant for both. 

Professor Fernald tells me that Professor Riley had named this moth 
after its food plant as I have done, but I am not aware of any published 
description nor was he. 

CACOECIA CERASIVORANA Fitch. 

These well-known larvce were found in the Platte Canyon, webbing 
up a mass of leaves of the wild cherry into a head, within which a large 
number of them were found. Head, shields, and tubercles are black, 
the body shaded blackish all over. Male glands yellowish. Imago, 
June 24. 

CACOECIA ROSACEANA Harris. 

Larva .—Head brownish luteous, epistoma white, apex under joint 
2. Body all green, slightly shining, no marks; cervical shield large, 
green, narrowly black rimmed at the sides and behind continuously. 
Tubercles small, slightly elevated. Thoracic feet pale, the anterior 
ones dark brown; crochets of abdominal feet in an ellipse. 

Proc. N. M. vol. xxv—02-26 
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Other larvae had the head black or partly brown over the vertex; 
shield diluted green in front, brown centrally. Body all green with¬ 
out dorsal shade, the feet of joint 2 black. These were bred from a 
large patch of eggs laid in a flat mass overlapping like shingles. The 
eggs were on a woodbine leaf, but the larva* did not like this plant. I 
bred them on wild cherry. Other lame taken on plum, wild cherry, 
and oak. In stage I the head was shining black, mouth paler; bilobed, 
held obliquely. Body slender, submoniliform; all pale yellow with¬ 
out shields or plates. Tubercles obsolete, seta* obscure. In stage II 
the head was pale luteous, the body greenish, transparent, no marks. 
After that the head and cervical shield were black till the last stage, 
when the black was more or less replaced by luteous brown. Moths 
issued August 9. 

LOPHODERUS COLORADANA Fernald. 

Lana .—Head whitish, bilobed, partly under joint 2. Body slender, 
all pale green, translucent; segments 3-annulate; tubercles whitish, a 
little elevated, under lens concolorous, colorless, elevated, and mod¬ 
erately large; iv+v. Shield all concolorous, no marks. Feet nor¬ 
mal, crochets in a complete ellipse of several rows. 

Spinning a somewhat tube-like web in the seed heads of Pulsatilla 
hirmtinum high on the foothills back of Golden. 

CENOPIS DIRECTANA Walker. 

Lana ,—Head and shield black; width 1.5 mm. Body green, 
broadly olivaceous shaded dorsally, leaving the tubercles pale, joint 
18 green. Thoracic feet black, abdominal ones short, normal. Other 
larvae had the head mahogany red, the sutures black; cervical shield 
partly brown-red in front. 

The larvae occurred on wild cherry in the Platte Canyon m May. 
The moth is very variable, but a distinct species, I think. Professor 
Fernald makes it a synonym of C.reticulatana* but it may bo separated 
from Northern specimens that I have under that name. Lord Wal- 
singham’s figure 8 can be closely matched by some of my specimens. 
•Others are much suffused with brown. 

PLATYNOTA LABIOSANA Zeller. 

Lana. —Head flat, the apex under joint 2; shining black, the epis- 
tomaand basesof antennse white; width about 1.2 mm. Body slender, 
flexible, tapering a little at the ends, scarcely flattened; segments 
strdngiy 8-annulate, creased in the incisures. Cervical shield large, 
black, narrowly bisected by pale; prespiracular and subventral tuber¬ 
cles large, black; thoracic feet shining black, abdominal ones short, 

■I' 1 Trans, Am. Eni Soc., X, 1882, p. 20. 

*111 Lep. Het. Brit. Mua, IV, 1879, pi. lxiv, fig. 4 
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normal, green, slightly dark shaded; anal pair dull black. Body 
slightly translucent sordid olivaceous green, dorsal vessel narrowly 
dark; the subventral fold looks lighter when well folded; no marks. 
Tubercles rounded, rather small, slightly elevated, with black hair- 
tubercles, but the plate concolorous with the skin; iv+v, ia+ib, 
iia+iib, one above the other. Spiracles black with pale centers. Setae 
rather long, dusky. » 

Webbing up the leaves and stem of Argemone mevicana, the pupa 
in a folded leaf with the end bitten off. Often injurious to the plant, 
as they eat the growing stem, distorting the plant. Also found on 
a species of Gilin^ but perhaps as an accident. Found at Golden and 
Boulder, near or on the prairie. i 

The United States National Museum has fragments of two speci¬ 
mens, one labeled in Zeller's handwriting, the other taken by Belfrage 
in Texas, July 2. Mr. Busck thinks that they may have been part of 
Zeller’s types; they certainly agree with his description. My speci¬ 
mens run larger, though some arc of the same size, and the banding 
on the fore wings is heavier, not being so much confined to the costal 
edge as in Zeller's specimens. But the sexes are marked alike, which 
confirms me in the determination, as it is an unusual ehararter in this 
genus. 

Family YPONOMEUTID2E, 

ORCHEMIA DIANA Huebnerd 

Lana .—Head rounded, bilobed, sutures depressed, pale reddish, 
whitish on the paraclypeal pieces and mouth, a black line on the pos¬ 
terior side of lobes. Body slender, tapering a little at the ends; trans¬ 
lucent greenish yellow, scarcely distinctly colored; a dull white dorsal 
band of pigment, somew T hat cut by the annulets, touching tubercle i, 
well defined. Tubercles large, black, round, a little elevated; iv+v, 
normal. A diffuse yellowish white stignialal band. Seta?, moderate, 
pale. The food shows dark green or sordid, being especially' visible 
subdorsally. 

Cocoon large, a broad sheet of white silk, under which the true 
cocoon is formed, tube like, enlarged in the middle. 

The larva? were very common on the birch in the Platte Canyon, 
more especially higher up, at an altitude of 7,000 feet; also on the foot¬ 
hills back of Golden at a similar altitude. The birches were often 
completely defoliated by the larva?, except for the leaves which served 
to support the cocoons, though these were often distributed over 

1 Professor Fernald identifies this species with the European 0. diana* I have seen 
but two specimens of this rare species, and both differ from the American form, of 
which I possess now a large series. Our moths are very dark, with no trace of the 
greenish overlying scales of the European ones. They may, perhaps, be separated 
under the varietal name betullperda. 
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neighboring low plants. At the Half Way House on the Pikes Peak 
Railroad, at a similar altitude to the places where this species occurred 
so abundantly farther up the range, no specimens were seen and the 
birches were uninjured. The species, therefore, seems to be local in 
its appearance. Prof. C. P. Gillette spoke to me of this species as 
one that he had long observed to be destructive to the birch. 

The larva lives under a delicate web which it spins over the surface 
of a leaf, held above the surface by the curl of the leaf. It eats the 
parenchyma on the upper side, skeletonizing the leaves, which become 
brown and dry. 

CEROSTOMA RUBRELLA Dyar. 

Larva .—Flattened, the dorsal section rounded triangular, strongly 
tapering at both ends. Head small, elongate, held nearly flat, with 
broad high ctypeus, vertex under joint 2; pinkish, mottled over the 
lobes with large, pale brown spots; clypeus and epistoma, with antennae 
and anterior thoracic feet whitish, somewhat mottled; ocelli and tips 
of antennae dark; width 1 mm. Body thickest at joints 5 and 6; shields 
nearly concolorous, not contrasted. Slate gray, dorsal line yellowish 
brown, pale yellow edged, a little irregular and clouded, faintly cutting 
the cervical shield, which is pinkish gray, edged with neat black tuber¬ 
cles; stigmatal fold obscure, faintly shaded in yellowish and brown. 
Feet normal, pale. Tubercles small, black, distinct, whitish ringed; 
iv and v separate* iv a little dorsad; on joint 3 ia and ib approximate, 
separate on joint 4; iia + iib, iv + v. Sete distinct, brownish. A few 
white lateral dots and some stigmatally; segments obscurely about 
6-annulate. 

Solitary on the backs of the leaves, perfectly exposed and spinning 
no web; on Herberts repens, Boulder Creek Canyon; also in other can¬ 
yons, but less commonly. Larne active, jumping off the leaves when 
disturbed. 

The moths resemble the European Cerostoma radiatella Donovan, 
which has been recorded also from America. They are similar in 
shape and size, and are like one form of that variable species in color¬ 
ation. But they are not variable, my 12 specimens being absolutely- 
uniform, besides which the larva and food plant are different. I have, 
therefore, thought them deserving of a distinct name. 

Palpi clothed with black and a few white scales, longer at the end of 
the second joint; face black * and white scaled; vertex with long red 
brown vest!tare, basal joint of antennae and neck narrowly white; 
antennae white and black banded below. Thorax and fore wings above 
smooth red brown with bronze reflection, an obscure lighter ray from 
the base along the submedian vein, distantly edged above with a few 
Waek scales which are more distinct on the outer half of the wing. 
Abdomen and hind wings silky blackish, as are all the wings below, 
the costa of fore wings only narrowly pale. Legs and abdomen below 
pale gray, shining. Expanse, 14 mm. 
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Family GELECHIIDiE. 

GNORIMOCHEMA COQUILLETTELLA Busck. 

Larva .—Head rounded, elongate, vertex under joint 2, clypeus tri¬ 
angular, high, not reaching vertex; ocelli black, jaws brown; width 
0.8 mm. Body somewhat flattened, incisures distinct, segments faintly 
3-annulate; cervical shield reduced, the front part membranous; anal 
plate large, shining. Skin transversely wrinkled. Tubercles moder¬ 
ate, shining, but weakly cornified, i slightly dorsad to ii, iv + v; ia and 
ib nearly separate, iia and iib confluent, iv + v. On abdomen the 
upper seta of iv + v is anterior and smaller. Feet normal, short, the 
crochets in a small, complete circle, all pale. Setae moderate, pale. 
Color sordid yellowish or whitish, head pale testaceous, sutures brown, 
ocelli black. 

The larvae form false galls on the terminal twigs of BUjelovia. The 
terminal leaves of a young growing tip become united into a fusiform 
gall-like enlargement, forming a tight box. Every leaf or part of one 
that touches the inside of the cavity of the box is swollen in that part 
of its surface; the swollen parts become yellowish and the leaves adhere 
together, forming the four or five sided box. The tip of the stem 
bearing the box is recurved. Larva within the hollow, destroying the 
bud. Frass in the pointed tip. These curious formations, looking 
like large flower buds, were found commonly in a few places in the 
Platte Canyon and on the prairie near Denver. When occurring at 
all, they were generally abundant. They were not found, however, 
until too late in the season to be successful in rearing the moths. Still, 
they seem obviously to be the same as the species described by Mr. 
Busck 

As Mr. Busek’s paper on the Gcleehiidfe, in which his description 
would naturally appear, is delayed, I have asked him to furnish the 
description in advance, which he has kindiy r done. 1 append it. 

GNORIMOSCHEMA COQUILLETTELLA Busck, new species. 

Antennae dark brown with narrow silvery white annillations. Labial palpi of 
typical Gnorimoschema form; second joint whitish sprinkled with brown scales and 
with a black bar on the outside; terminal joint black with a white annulation around 
the middle. Face whitish; head and thorax whitish, heavily overlaid with dark 
fuscous. Forewings with basal fifth light yellowish brown, which color is continued 
outward and downward in a tapering curved streak along dorsal edge to beyond 
middle of the wing. The ground color in the rest of the wing is pale bluish white 
with each scale tipped with black. Adjoining the basal fawn-colored area is a semi¬ 
circular costal region, heavily overlaid with dark fuscous, and outside this is another 
similar costal dark area not so well defined. In the first of these dark semicircles, 
on the middle of the cell, is a dark reddish-brown dot, surrounded by a few fawn- 
colored scales, and below the second costal semicircle, at the end of the cell, is 
another similarly edged spot. A few dark fuscous scales are sprinkled irregularly 
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over the apical part of the wing, and the extreme apex is dark fuscous. Hind 
wings silvery fuscous, darkest along costa and toward the tip; cilia yellowish. Abdo¬ 
men dark silvery fuscous; legs whitish, shaded with dark fuscous. 

Alar expanse 11.5 to 14 mm. 

Habitat —California 

Food plant—Applopappus pinifolim . 

Type.— No. 6288, U.S.N.M. 

Described from many specimens bred by Mr. D, IV. Coquillet and Mr. A. Koebele, 
from thin-walled oblong galls, formed by the undeveloped bud of Applopappus pirn - 
folios near Los Angeles, California, 

ANACAMPSIS INNOCUELLA Zeller. 

Larva .—Head rounded, flatly outstretched, vertex under joint 2; 
black or brown with black sutures. Body normal, scarcely flattened, 
a little smaller at the ends. Cervical shield slightly rugose, brown 
and black behind and at the sides, shading to whitish before. Skin 
transparent, appearing white from the fat, food obscurely green; 
dorsal vessel dark. Tubercules moderate, rounded, black, ia+ib, 
iia+iih, iv+v. Thoracic feet black; abdominal ones normal, short; 
no anal plate. 

The larvae occurred as leaf rollers on the broad-leaved cottonwood 
(Papalas fremontii wislezen!) at Denver. The leaf is neatly rolled to 
several turns, forming a remote spiral, held with cross bands of silk 
throughout. The end is open, and the larva can be seen in the center. 
Sometimes several leaves are involved. 

NEALYDA BIFIDELLA Dietz. 

Larva .—Head small, flat, ctypeus rounded triangular, reaching the 
broad, membraneous, vertical triangle, mouth small; pale luteous, 
sutures of chrpeus brown, ocelli small, black. Body moderate, flat¬ 
tened, joint 2 smaller than 3, 4 and 5 equal, then slightly enlarged 
to the middle of abdomen and a little tapering to end. Segments 
angularly projecting laterally posteriorly; joint 13 small, divided, the 
posterior half abruptly smaller. When retracted the segments are 
flattened moniliform. Thoracic feet small, slender, wide apart; 
abdominal ones on joints 7 to 10 like slender papillae, with a spoon¬ 
shaped enlargement at tip, in shape much like the thoracic feet, 
without hooks; no feet on joint 13. Translucent pale yellow, whitish 
pedally; joint 2 dorsally and ventrally shagreened; no shields. Setae 
iv and v distinct, remote, in line, v smaller and just below the spiracle, 
iv posterior; vi rather distinct, but dorsal setae obsolete. 

Living in blotch mines under the upper epidermis of the leaves of 
Allionia nyciaginea , the mine nearly reaching through to the under 
surface; small for the size of the larva, the frass gathered in a bunch* 
ait the end. Found at Salxda July 25; moth August 8. 
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GELECHIA RIBESELLA Chambers. 

Larva .—Head rounded, mouth large, projecting, clypeus high; 
greenish luteous, shining, faintly biownish mottled, ocelli black in an 
aggregated patch. Body cylindrical, normal, segments 3-annulate; 
green, a not very bright, white, subdorsal line: shield large, faintly 
luteous. Tubercles small, without plates, black; ia and ib separate, 
iia+iib, iv+v. On abdomen iv+v, but not on a common shield; i to 
iii are distinct, showing as black dots, the rest smaller. Set® 
moderate, brownish. Feet all pale. 

In spun-up leaves on Riies cerium at Bailey's, in Platte Canyon, July 
13; imago July 18. 

GELECHIA UNCTELLA Zt ller. 

Larm .—Head rounded, vertex under joint 2; pale luteous, ocelli 
black. Cervical shield whitish, immaculate. Body slender, tortrici- 
forrn, whitish with even purplish-brown bands as wide as the spaces 
between; subdorsal, lateral, substigmatal with a faint cloud subven- 
trally. Feet all pale. Tubercles minute, set® fine; spiracles dark. 
A faint, broken, medio-ventral dark band. Anal plate small, pale. 
Tubercles iv and v approximate, v dorsad. Tubercles dark, without 
plates. 

Webbing up the leaves, often gregarious, forming a large mass of 
web and leaves in a ball; on LujpinuH and Thermopxh mantamt at 
Boulder Creek Canyon and foothills back of Golden. 

GELECHIA PRAVINOMINELLA Chambers. 

Lama .—Head pale luteous, shaded over vertices of lobes with red¬ 
dish; ocelli black. Shields and anal plate pale, translucent, luteous 
tinted. Body opaquely whitish; subdorsal, lateral and suprastigma- 
tal, blotched, irregularly edged, dull purple bands, leaving the small 
black tubercles in the pale parts. Tubercles ia and ib separate, iia 
and iib approximate, iv+v, v very small. A trace of subventral 
purplish shadings. Set® moderate, pale. Feet normal, short, green. 

The larva folds a young leaf of the aspen with web which reaches 
down to the petiole and stem, broad, band-like, and cobwebby. It 
forms a tube within the folded leaf. Found at Pine Grove in the 
Platte Canyon July 9. Moth emerged July 22. 

GELECHIA ANARSIELLA Chambers. 

Larva .—Head rounded, apex in joint 2, shining black, labium and 
epistoma pale. Body rather thick but flattened. Cervical shield 
large, black, all of joint 2 black, joint 3 vinous black except in front 
which., with joint 4 in front, is narrowly but conspicuously collared 
in bright white. Rest of body green, faintly brownish shaded to the 
spiracles, then clear green; a faint, broad, whitish subdorsal line 
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along tubercles i and ii. Thoracic feet black; a faint whitish dorsal 
line; anal flap whitish, dark punctate before. Feet normal, green. 
Tubercles black, white, ringed; ia and ib separate, iia+iib, iv+v, v 
small. 

Larvae on Ceanothus , spinning a delicate web over the leaf it is feed¬ 
ing on, hiding in a silken tube in a folded leaf or between leaves. 
Found at top of Chimney Gulch, Golden, July 9; imago July 20. 

GELECHIA VERSUTELLA Zeller. 

Larva .—Head pale testaceous, sutures about clypeus, paraclypeal 
pieces and bases of lobes more or less black shaded. Body moderate, 
tortriciform, green, with a distinct pale subdorsal line; sides somewhat 
fluted. Tubercles minute, setae moderate, white, iv and v united. Feet 
normal, short; head setse long, white. When mature the larva becomes 
shaded with pink and-enters a place of concealment to transform. 

Found in folded leaves on the cottonwood at Denver, May 31. 
Moths out June 26. 

GELECHIA OCELLELLA Chambers. 

Lat*va. —Head rounded, bilobed, oblique, apex under joint 2 when 
retraced; luteous brownish mottled, sutures narrowly nearly black, or 
the head all shining black; epistoma scarcely paler. Cervical shield 
black with a pale dividing line and luteous patch in each half, or the 
patch merely a narrow, somewhat impressed dash. Green, dorsum 
all shaded in purplish; narrow dorsal, broader subdorsal, fainter and 
slightly broken lateral and stigmatal whitish bands; joints 3 and 4 green 
dorsally in the incisures. Tubercles pale, coneolorous, hair tubercles 
black; normal, iv+v, ia and ib separate, iia+iib. Body normal, the 
incisures depressed. Feet of joints 2 and 3 black, or pale, black 
tipped. Abdominal feet green. 

Found in folded or cut leaves, slightly webbed, on the poison ivy 
(Rhus toxicodendron), in the Platte Canyon July 3;. imago July 19 

Family TINBID^E. 

GRACILARIA PNOSMODIELLA Busck. 

Larva . —Head moderately flattened, bilobed, clypeus band-shaped 
but narrowed to a rounded point at the vertical triangle; pale luteous; 
mouth and sutures brown. Body nearly cylindrical, segments angu¬ 
larly moniliform, no shields. Tubercles and setse both pale, some¬ 
what developed, several visible even dorsally. Thoracic feet short, 
obliquely extended; abdominal on joints 7 to 9 and 13, sessile, with 
& little bunch of hooks. Dorsum and venter of joint 2 shagreened,. 
AJl p%le yellowish, no marks. Segments subequal, the center of the 
abdomen a little enlarged. 
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Mining in the leaves of Pnosmodium carolinianum on the prairie at 
Golden near the foothills. A large blotch mine under the lower epi¬ 
dermis, the upper side a little swollen and yellow. Finally the leaf 
becomes brown and dead on both sides. Imago July 26. The moths 
proved to belong to an undescribed species, but Mr. Busck has pre¬ 
pared the following description which is submitted in conjunction with 
my note on the larva: 

GRACILARIA (DIALECTICA) PNOSMODIELLA Busck, new species. 

Antennas as long as fore wings, simple, dark bronzy with indistinct, narrow, white 
simulations; basal joint without pecten, whitish. Labial palpi silvery white, some¬ 
what loosely scaled beneath toward apex. Maxillary palpi distinct, porrected, 
silvery white. Fore wings shining coppery golden with silvery white markings 
edged with black. At basal third is an oblique white costal streak reaching down to 
the fold, where it bends outward and is prolonged somewhat along the fold; between 
this and the apex are three equidistant triangular, white, costal spots; the first at 
middle of wing, the second at the beginning of the costal cilia, and the third in this 
cilia. Opposite the intervals between these three costal spots are two dorsal, white, 
triangular spots, and the base of the dorsal edge is white. All these white markings 
are sharply edged by thin black lines. Dorsal cilia golden, apical cilia white, a short, 
perpendicular black cross line. Underside of thorax silvery white; legs white with 
broad black annulations; spurs white; posterior tibiie pectinated above. Abdomen 
shining dark purple, with broad w r hite transverse bands on the under side; anal tuft' 
white. 

Alar expanse 8 to 9,5 mm. 

Habitat. —Colorado (Dyar). 

Food plant.—Pnosmodium mrolimanum. 

Type.— No. 6267, U.S.N.M. 

This beautiful and singularly marked species may fall in Lord Walsingham’s 
genus Dialectica 1 when the group to which it belongs has been critically worked up. 
Diatectica is distinguished from Gracilaria by the pectinated posterior tibiae. It is 
nearest and very similar in ornamentation to Comcmvn albinatella Chambers,® but is 
easily separated by the pure white palpi, by the first costal streak which, does not 
reach down to the white basal part of the dorsal edge, and by several smaller differ¬ 
ences in ornamentation. 

GRACILARIA THERMOPSELLA Chambers. 

Larva .—Head flat, rounded, broadly bilobed at vertex, clypeus 
triangular, reaching the vertical triangle; smoky luteous, translucent, 
ocelli black; half retracted in joint 2. Joint 2 flattened dorsally, pro¬ 
jecting at the sides, without distinct shield. Segments nearly equal, 
4 and 5 a little smaller, tapering a little behind, 13 suddenly smaller, 
slender, divided. Body behind joint 2 nearly cylindrical, submonili- 
form, segments dented subannulate; shining, pale greenish yellow 
without marks. Setae nearly obsolete, a few pale ones on the sides. 
Feet on joints 7 to 9 and 13 with a bundle of hooks directed backward, 
not in a definite ellipse. Thoracic feet moderate, directed downward. 

Leaf miners in Thenaopsh montana under the upper surface, the 

1 Proe. Zool. Soe. Loncl., 1897, p. 150. 2 Can. Ent,, IV, 1872, p. 25. 
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frass pushed out through a hole below. The larv® readily emei-ge 
from the mine and start a new one in another leaf, entering by a slit 
which they make on the under side. The mature mine is a large, lobed 
hollow under the upper epidermis. The young mines arc long and 
toruotus, on the under side, not widening. Found at Baileys in the 
Platte Canyon July 13. First imago July 25. 

LEUCOPTERA ALBELLA Chambers. 

Larva .—Head flat, rounded, a band-shaped elypeus, narrowed a little 
above; whitish, two black ocelli visible on the upper aspect, three on 
the lower; mouth small pointed, the brown mandibles small, normal. 
Body slender, flattened, laterally moniliform; joints 2 and 3 larger 
than 4 and 5, 6 to 10 again a little larger, subequal, 11-12 and 13 
tapering, 13 divided, but the segments of equal width. Cervical shield 
present as a slightly wrinkly area but perfectly coneolorous, whitish. 
Male glands large, filling the whole dorsum of joints 9 and 10, yellowish 
faintly, segmented. Thoracic feet very short, appressed, projected 
laterally but not exceeding the edge of the body. Abdominal feet 
sessile on joints 7 to 10, those on joint 13 a little larger. Venter of 
joint 2 j 5 ubcornified, the feet almost rudimentary. White, no marks, 
'"novisible setae. 

Leaf miners in the narrow-leaved cottonwood at Morrison and on the 
foothills back of Golden. A large, black, blotch mine under the upper 
epidermis, eaten through continuously to the lower epidermis, making 
a large dead area in the leaf. Several larvse in each mine, feeding 
side by side. Frass contained. The larva; were very abundant where 
they occurred, neai-ly destroying all the leaves on large trees, though 
the individual larva is so minute. When they spun, the remaining 
leaves of the tree and adjoining foliage were spotted with their white 
cocoons, covered over by cross bands of silk. First found June 28, 
by Mr. Caudell. 

LITHARIAPTERYX ABRONI-ffiELLA Chambers. 

Larva .—Head small, the apex in joint 2, rounded, elypeus trian¬ 
gular, touching the vertical triangle; sordid luteus, mouth brown, 
sutures of dypeus brownish, ocelli black; labium large. Cervical 
shield brown, bisected into two triangles, the edge dotted by black 
tubercles. Body slender, cylindrical, segments submonilifonn and 
almost equal, slightly tapering at the ends. Not shining, rather 
opaque pale green; tubercles small, black; ia+ib, iia+iib, iv+v on 
thorax} oo abdomen, i dorsad to ii, iv and v remote, iv perceptibly 
vi normal. Segments biannulate, the subventral fold rounded, 
:, ! P^pai0etot. No marks. 

j \ a jEke pupa is flattened, resembling a seed with a wing-liko margin. 

firat, but soon turns brown. The larv® form variously 
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shaped blotch mines, with a hole by which the frass is extruded; they 
also spin among the terminal leaves or flower bracts with a delicate 
web in which the frass is contained. The food plant is AlUonia nyc- 
taginea . Larva? from Salida July 25. First imago August 4. 

LITHOCOLLETIS CINCINATIELLA Chambers. 

Larva .—Strongly flattened, the segments projecting roundedly lat¬ 
erally; joint 2 large, 3 smaller, then gently enlarged to the center and 
tapering to end. Dorsal and ventral plates the whole length, subcor- 
neous, nearly colorless. No feet; black spots in place of the thoracic 
feet, and dark scars on joints 7 to 9 and 13. Dorsal marks on joints 2 
to 4 just like the ventral foot scars. Head triangular, very pointed, 
the mouth widened by the transverse, projecting labrum; ocelli black, 
one remote above the others; palpi projecting nearly at right angles; 
clypeus band shaped, broadened above, edged by the parallel para- 
clypeal pieces; pale luteus, sutures and mouth black. Body whitish, 
purple dotted on the sides of the segments, dark orange on the sides 
of joint 2 and anterior half of joint 3. A dorsal and ventral diffuse 
purplish shade, not quite reaching the ends. 

The mine is large, 30 mm. or more in length, flat, slightly ribbed; 
several larvae in a mine. Found on oak at Manitou. Usually the oaks 
were not infested with leaf miners, but this place proved an exception. 
The species were, however, members of the Atlantic Coast fauna. 
Lithocolletis basustrigella Clemens, L. fitchdla Clemens, and Tixheria 
cinctipmndla Clemens were the other species occurring on the oaks 
at Manitou. 


LITHOCOLLETIS SALICIFOLIELLA Clemens. 

Larvae in elliptical blotch mines under the lower epidermis, white, 
finally eating through to the upper epidermis in dots and patches, 
usually mostly so about the edges; mine about 17 by 9 mm.; a slight 
fold down the long diameter. Singly or, rarely, two on a leaf. 

Lana .—Head cordate but only very slightly lobed, clypeus high, 
band shaped, but narrowed to a point where it touches the vertical tri¬ 
angle, whitish, the sutures and a diffuse shade on lateral margin brown; 
a black speck with a smaller one within on the face of each lobe; sev¬ 
eral black specks on the ventral aspect of lobe; antennae small but dis¬ 
tinct. Body arched above, gently flattened below, moniliform, joints 
3 and 4 larger than 2, 5 small, then gradually larger to 9 and gradu¬ 
ally smaller to 13, which is scarcely divided and not sharply smaller. 
Cervical shield weak, concolorous. Joints 2 to 6 white, 7 to 12 yel¬ 
low, with large, rounded, brown-black dorsal spots, flattened posteri¬ 
orly; dark ventral spots on joints 6 to 12 and a faint one on joint 5; 
joint 13 somewhat translucent, luteous above and below. Thoracic 
feet large, projected laterally, exceeding the body, well jointed; 
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abdominal ones sessile, represented on joints 7 to 9 by a bunch of 
crochets behind and a single row before each planta; on 13 a more dis¬ 
tinct foot, with double row of crochets broken on the inside and out¬ 
side. No feet on joint 10. Setae long, brownish, from Small, distinct 
tubercles; ia and ib in a group; ib larger; iia and iib somewhat ante¬ 
riorly placed, iib large; iv and ripresent. On abdomen i and ii nearly 
in line, ii larger; iii above and a little behind the small, anteriorly 
situated spiracle; iv below and well behind; v and vi obsolete. Sub¬ 
primary tubercles all absent, apparently by reduction. No ventral 
seta?. Skin finely granular, shagreened, not distinctly so. 

Younger larvae were all colorless, the head the same but with black 
ocelli at the edge. Anal end well rounded, the segments subequal 
throughout. Setae apparently the same. 

The cocoon is elliptical, 7.5 by 4 mm., formed in the center of the 
mine. Mines in the broad-leaved cottonwood in Denver. Imago 
July 2. 
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A REVISION OF THE AMERICAN MOTHS OF THE FAMILY 
GELECHinm WITH DESCRIPTIONS OF NEW SPECIES. 

By August Busck, 

U..S. Department of Agriculture. 

Since Dr. C. V. Riley’s List of Tineina 1 nothing has heen published 
on this group in America except isolated descriptions of single species 
and their life histories. 

Dr. Riley followed the classification generally in use at that time, 
founded on Stainton’s and Heinemann’s works, although Edward Mey- 
rick® previously had published his masterly rearrangement of the 
group based on natural evolutionary lines, a work which, as Lord 
Walsingham has said, 3 after the fuller exploitation of the system in 
the Handbook of British Lepidoptera, “ marks an epoch in the study 
of these insects.” 

Since then the views' 1 of Mevrick have been generally adopted and 
great Btrides have been made by European specialists in the study of 
these insects. A much more satisfactory appreciation of the value and 
relationship of the genera and families now prevails than was formerly 
the case. 

The following arrangement of the American Geiechiidse consists in 
the application to the American fauna of the results of these advanced 
studies. 

In this work I have been greatly assisted by Mr. Edward Meyrick. 
Numerous concrete questions have been made clear for me by his valu¬ 
able assistance, which he has most liberally and untiringly extended. 

Much kind help also has been received from Lord Walsingham and 
Mr. John Hartley Durrant, whose large collections and intimate 
knowledge of the American forms made their aid particularly valuable. 

Without the previous work and the liberal help and encouragement 
from these authorities in England my task w r ould have been much more 
difficult, if not an impossible one. 

As a basis for this paper I have examined all the authentic material 
of former workers which is still in existence on this side of the Atlantic, 
together with much new material. 

1 In J. B. Smith’s List Lep. Bor. Am., 1891. * Trans. Ent Soc., London, 1883. 

*Proc. Zool. Soc., London, 1897. 
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From Miss Mary Murtfeldt, the Nestor among students in this 
group in America, I have received not only material but also much 
interesting information, which no one else could have supplied, par¬ 
ticularly concerning some of Chambers 1 species. 

To Prof. C. H. Fernald and to Dr. William G. Dietz I am under 
obligation for allowing me to study their collections in their homes, 
also for various suggestions and for specimens. 

Professor Fernald's collection included that of Miss Murtfeldt, with 
her types and many of the types of Chambers and of Lord Walsing- 
ham. Of especial value were those specimens furnished with Lord 
Walsingham 1 s blue labels, which were passed upon b} r him in 1882. 1 A 
notebook in Lord Walsingham’s handwriting, with notes and deter¬ 
minations, corresponding to the numbers on these blue labels, was 
loaned me by Professor Fernald, thus enabling me also to verify iden¬ 
tifications of many specimens in the Museum of Comparative Zoology, 
Cambridge, Massachusetts, especially those which formerly belonged 
to the Peabody Academy of Science, in Salem, Massachusetts. 

Dr. Dietz’s collection contained his types and several specimens 
named by Lord Walsingham. 

The collection in the museum in Cambridge contains nearly all of 
Zeller's types and a great many of Chambers’, besides the specimens 
named by Lord Walsingham. This collection proved the richest of 
any in authentic specimens, and although careful discrimination was 
necessary among Chambers 1 types, many species were identified here 
which would otherwise hare remained unknown to me. I am indebted 
to Mr. Samuel Henshaw for much courtesy and information given me 
during my stay in Cambridge, as well as for sending me many speci¬ 
mens needed for reexamination after my return to Washington. 

The collection of the Philadelphia Academy of Natural Sciences has 
unfortunately but a few of Clemens 1 types left. There are, however, 
some types and specimens named by Lord Walsingham. To the cura¬ 
tor, Dr. H. Skinner, I owe thanks for giving me every facility for 
examining the collection and manuscripts. 

The Belanger collection, formerly in the Laval University*.Quebec, 
containing Chambers’ types of Canadian Tineina, was obtained by the 
writer through the courtesy of the present curator, Rev. Dr. C. E. 
Dionne, and is now in the U, S. National Museum. 

What little was left of the late Mr. William Saunders’ collection 
of Tineina, consisting of f ragments of some of Chambers’ types, was 
secured, together with some new Canadian material for the U. S. 
National Museum, through the kind agency of Dr. J. Fletcher, Ottawa, 
Canada. 

From Mr. William D. Kearfotfc I received for study a well-pre- 
1 Trans. Am. Ent, Soc v Phila., X, 165-204. 
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served collection of about SCO unnamed American Gelechiidse with the 
most liberal permission to retain desired specimens. 

Smaller collections, on similar liberal conditions, have been received 
from Mr. Nathan Banks and through Dr. Harrison G. Dyar from Dr. 
W. Barnes and Prof. C. P. Gillette. 

Rev. Dr. Fyles has kindly sent me certain specimens and informa¬ 
tion. 

Finals and principally, there was the collection in the U. S. National 
Museum, which contains many types of Riley, Murtfeldt, "Walsing- 
ham, Chambers, and Zeller, besides a great many specimens deter¬ 
mined by Lord "Walsingham and Mr. "William Beutenmuller, together 
with a considerable number of bred or collected miscellaneous 
specimens, including the collections of Dr. H. G. Dyar, in Florida, 
Colorado, and elsewhere; of Mr. E. A. Schwarz, in Texas, Arizona, 
and Colorado; of Prof. T. D. A. Cockerell, in New Mexico; of Messrs. 
Coquillett and Koebele, in California; and fine series of many species, 
with notes, bred during many years in the insectary of the United 
States Department of Agriculture, largely by Mr. Th. Pergande. 
The Museum also contains Dr. Ottmar Hofmann's large collection of 
excellently mounted specimens of European species, authentically 
determined, which naturally has proved of very valuable assistance. 

Mr. Coquillett has kindly given me his private notes on some of his 
bred specimens. These are credited under the species. 

To Dr. Harrison G. Dyar I owe much gratitude for the continued 
interest and encouragement given me during my studies, as well as 
for actual help, and last, but not least, for aid in reading and correct¬ 
ing this manuscript and proofs. 

The purpose of the present paper is not to present an exhaustive 
monographical treatise on American Gelechiidse. The group is not 
Veil enough known as yet for such treatment. It is rather a revision 
of what has already been done, so that future work may proceed on a 
sounder foundation. 

The genus Gdeehnt. has been for former workers much as Chambers 
expressed it, a waste box, a convenient receptacle for every species 
which could not be better disposed of. v 1 

Such new genera as were erected from this miscellaneous aggrega¬ 
tion, especially those separated by Chambers, were most frequently 
given insufficient characterization. To study these genera critically, 
to substantiate and define more fully those which were found tenable, 
and to eliminate those erected on superficial characters, and then to 
place as far as possible the described species where they belong has 
been the principal object of the writer. 

For this reason I have described only about 50 new species, such as 

1 Can. Ent., IX, p. 231. 

Froc* N. M. voL xxv—02-£9 
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had been either broil or belonged to some special^ interesting group 
or were so commonly received for determination as to make a name 
for them desirable. 

If my purpose had been to describe now species, four times as many 
could as easily have boon found in the material at my disposal, but it 
was believed that the ultimate benefit to science would bo better served 
by leaving these many species unnamed until they have been bred or 
at least had been obtained in larger and more well-preserved series 
than we have at present. 

Of the 43 genera included in the family Grelechiidte in Riley's list, 21 
have been removed to other families and 8 more have been found to 
be synonyms of other genera; while, on the other hand, one genus has 
been recovered from another family in Riley's list, 5 old genera of 
American authors have been resurrected, 9 genera from other faunas 
have been identified in America, and 6 new genera have been added, of 
which 3 are described in the present paper, thus making 35 genera 
now recognized as North American. 

In Riley’s list the genus Gdeohia contained the large number of 213 
species, not counting most of Walker’s species and some others which 
were omitted. The number has now been reduced to less than 100, and 
of these 54 remain in the genus only because they are unrecognized, and 
they are therefore liable to be removed to some other genera when 
identified. These unrecognized species are the great drawback to 
work in this group. The types and all authentic material of most of 
them are lost, and the descriptions furnish no clew to their proper 
genera, rendering recognition very difficult and uncertain. Still 
several of them may be rediscovered, especially by diligent search in 
Chambers’ old collecting grounds in Kentucky, from where, practi¬ 
cally, no material has been received since his death. 1 

The collections of the British Museum remain to be studied; thefre 
should be found the types of Walker’s unrecognized species, as well as 
some of Clemens’, which he sent to Stainton forty years ago. 

The family Grelechiidm as defined by Meyrick and as used in this 
paper comprises moths with the following characters: Head smooth 
or at most slightly ruffled. Antennae simple or slightly serrate, rarely 
ciliate, in, a single American genus with pecten on the basal joint. 
Labial palpi long, curved, ascending; terminal joint usually acut^P^ 
pointed. Maxillary palpi obsolete or very small, appressed. Posterior 
tibiae more or less rough haired above. 

Forewings normally with 12 veins, sometimes with only 11 or 10 by 
coincidence of veins; 7 and 8 normally stalked, sometimes coincident; 

1 The writer has, since this was written, been so fortunate to have a short but stren- 
collecting period in this locality, securing much valuable material of Tlneina, 
which, however, were strangely few Gelecbiidse, It is hoped that in the future 
the active cooperation of local entomologists may be counted on. 
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7 to costa; vein lb furcate at base. Hindwings normally with 8 veins, 
exceptionally with only 7 or t> by veins tf and 5 being obsolete; vein 8 
more or less distinctly connected with the cell by a cross vein. The 
form of the hindwing is more or less trapezoidal, termen is usually 
sinuate or emarginato below apex. 

This last character is always diagnostic when present, as it is not 
found outside of this family. In the few more generalized genera, 
where the termen is not sinuate, veins 7 and 6 in the hindwings are 
approximate, connate, or stalked, thereby differing from the nearest 
allied family Oi'Cophorid&A 

The larva? of Geleehiida? exhibit great differences in coloration and 
habits. Normally they have three pairs of thoracic feet, five pairs of 
abdominal prolegs, and feed in folded or spun leaves or shoots or in 
stems or seed heads. Less commonly they are leaf miners. 

They spin a cocoon, and the pupa does not protrude when the imago 
emerges. The pupa has segments ( J~11 free. 

In separating the genera in the Geleehiida? the wing venation and 
the characters of the labial palpi are especially employed; of these the 
former is by fur the most important. 

While differently modified palpi and other external characters, as 
modifications of the antenna', the presence or absence of raised scales, 
or hair pencils of different forms, may indicate generic differences, they 
are far less reliable than the venation, and only to be taken into con¬ 
sideration in connection with it. 

These external characters are more apt to be modified by changed 
life habits or other influences in the adaptation to environments, hut 
the venation will only undergo changes slowly through a long period 
of evolution, and is consequently more important in the determination 
of genera. This is strikingly illustrated by finding the identical char¬ 
acteristic tufted palpi in different families; in TTjwiluphm and Lemeux 
the Gcleehiida?, in EimwjekYia in the GEcopborida*, and in Plutella in 
the PlutellidaV" 

The raised scales on the forewings are found here and there in all 
the families, w r hile the hair pencil in the male at the base of the hind- 
wings, used as the sole character by Lord Walsingham to distinguish 
his genus Emvtoptm from AntstoteUn is found in several Gelechiid 
genera, and is not constant within these. 

Even such a specialized modification as the antennal notch found in 
Glyphipdocera and AnorthosUt in the Geleehiida? recurs again in the 

1 As defined by Meyriek in his Handbook of British Lepidoptera. 

, * This might at a superficial view appear to prove just the opposite, and the palpi 
be claimed to be the persistent character while the venation had undergone changes; 
tmt it is very evident fiom the relationship, or rather lack of relationship, that this 
is not the ease and that the tufted palpi are developed independently in the different 
families. 
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Blastobnsida.* and a vorv similar one in the genus Jiuccnlatriv in the 
TineicUe. 

The reason for these strangely recurring specializations is difficult 
to explain and will not bo fully understood before we learn the true 
biological use of them, but that they do recur is sufficient proof of 
their secondary" value as generic characters. 

Thus it will be found that within the same genus the palpi may vary 
considerably, while the venation will be found to be very constant, at 
most varying in the coincidence of two veins, already long-stalked in 
the allied species, or the obliteration of a transverse vein, which in the 
related forms had a tendency to become obsolete. 

Of the 35 genera now recognized in this family from North America 
7 are widely distributed, cosmopolitan or nearly so; 7 others are found 
in Europe; 2 are recorded from Africa, and 19 have not been recog¬ 
nized outside of North America, including the West Indies. 

They may be separated by the following synoptic table: 


Forewings with veins 7 and 8 out of 6. X 

Forewings with vein 6 separate or out of base of 7. IX 

X. Basal joint of antennae with pecten. Sitotroga, p. 781 

Basal joint without peeten. 2 

2. Forewings with one or more veins absent. 3 

Forewings with all veins present. 4 

3. Forewings with vein 11 absent. ignippe, p. 789 

Forewings with vein 11 present. Ilclict ■, p. 804 

4. Hindwings with veins 3 and 4 separate. 5 

Hind wings with veins 3 and 4 connate or stalked... 7 

5. Hindwings of male with costal row of bristles. Gltmca, p. 783 

Hindwings without such row. 6 

6. Second joint of labial palpi with long spreading hairs. Puttodora, p. 77.5 

Second joint of labial palpi merely rough-haired beneath. Metzneria , p, 773 

7. Hindwings with vein 6 absent.. Erippe, p. 805 

Hindwings with vein 6 present. 8 

8. Forewings with veins 3 and 4 stalked. Trypan'mia^ p. 815 

Forewings with veins 3 and 4 not stalked. 9 

9. Forewings with veins 2, 3, 4, and 5 separate equidistant. EpUhedia , j>. 818 

Forewings with veins 2, 3, and 4 approximate, long; vein 2 distant, short... 10 

10. Second joint of labial palpi with long expansible tuft on inner side. 

Eurordi/Im, p, 807 

Labial palpi without such tuft. Iiceurvariu, p. 807 

11. Fore wings with veins 2 and 3 stalked. 12 

Forewings with veins 2 and 3 separate. 18 

12. Second joint of labial palpi with long projecting tuft. 13 

' Labial palpi without such tuft. 14 

13., Tuft expansible. Anorthonia, p. 917 

Tuft not expansible. Ypsolophus , p. 920 

14. Hindwings narrower than forewings. Strobisia, p. 904 

’ . Hindwings broader than forewings... 15 

15. ‘ Male antennae with deep notch near base. Glyphipdoemt, p. 918 

Male antennae without such notch... Trichotaphe , p, 908 

.16* Forewings with one or more veins absent. Meveatu, p. 902 

' Screwings with all veins present........*.. 17 
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17. Hindwdngs (at least in male) bilobed. 18 

Hind wings not bilobei 1. 19 

18. Hind wings with vein 6 present. Xcuthtrliflolu, p. 885 

Hind wings with vein 8 absent. Xmlytht, p. 790 

19. Hind wings with a vein absent. 20 

Hind wings with all veins present. 21 

20 Hindwings wdth vein 6 absent. Chrywporti, p. 792 

Hindwdngs with vein 5 absent . [h'orlnua, p. 887 

21. Hindwdngs with veins 6 and 7 parallel. 22 

Hindwings with veins 6 and 7 approximate, connate, nr stalked. 27 

22. Hindwings with veins 3 and 4 separate. 23 

Hindwdngs with veins 3 and 4 connate or stalked. 25 

23. Second joint of labial palpi wdth long projecting tuft. Letter, p. 793 

Second joint of labial palpi without such tuft. 24 

24. Costal margin of forewings impressed before apex. Enehnjm, p. 919 

Costal margin of forewings normal. iristoteha, p. 794 

25. Hindwdngs of male with costal hair pencil. Phthvnimw, p. 821 

Hindwdngs of male wdthout hair pencil. 26 

26. Second joint of labial palpi wdth large divided brush, terminal joint thick¬ 

ened. OnutHinuHchemtt, p. 823 

Second joint wdthout divided brush; terminal joint thin . Pamir chut, p. 820 

27. Hindwings with veins 3 and 4 separate. 28 

Hindwdngs wdth veins 3 and 4 connate or stalked. 29 

28. Second joint of labial palpi wdth long projecting tuft. Autotteda > p. 782 

Labial palpi wdthout such tuft . Telphusa, p. 783 

29. Terminal joint of labial palpi in male short, concealed. [narxiu, p. 928 

Terminal joint long, exposed. 30 

30. Second joint of labial palpi rough beneath. Gelreh hi, p. 851 

Second joint of labial palpi smooth. 31 

31. Terminal joint of labial palpi thickened, laterally compressed.. P/twlawHs, p. 837 

Terminal joint slender. 32 

32. Hindwings wdth termen sinuate. 33 

Hindwdngs wdth termen not sinuate. Awreumpm, p. 844 

33. Terminal joint of labial palpi shorter than second. Palyhymno, p. 839 

Terminal joint longer than second. Aproarema, p. 840 


METZNEHIA Zeller. 

Plate XXVIII, fig. 1. 

Metzneria Zellek, Isis, 1839, p. 197, 

As Lord Walsingham has shown, 1 this name should be used for the 
genus, which Duponchel 2 later named Parania^ under which name it 
is treated by Meyrick. 3 

This genus is defined b} r Meyrick as follows: 

Labial palpi very long, more or less thickened with somewhat loose scales, term¬ 
inal joint much shorter than second. Forewings elongate, narrow , pointed 7 ami 8 
out of 6. Hindwings under I, elongate-trapezoidal, apex acute, produced, termen 
sinuate, cilia 2; 3 and 4 remote, parallel, 5 approximated to 6, 6 and 7 somewhat 
approximated. 


l Ent. Mo. Mag., XXXV, 1899, p. 299. 

2 Cat. Meth. Lep. Eur., 1846, p. 350. 

8 Handbook British Lepidoptera, 1895, p. 570, 
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The genus is very near and correlated with Paltodora Meyrick, 
developed from Arixtotdia and differing* mainly in the labial palpi. 
This difference has proven even less marked than defined by Mr. 
Meyrick, by the knowledge of allied forms in the American fauna 
and the consequent widening of the genus Paltodom (p. 775). 

Three species have been described as Pamxia from America, namely: 

1 . Apicixtrigdla Chambers, afterwards transferred by Chambers to 
GehchUi. This species is an ApTo&iuana and will be found treated 
under that genus (p. 840). 

2. Grhemlla Chambers, afterwards transferred by Chambers to 
Gelechia . This species probably does not belong to either genus, but 
is at present unrecognized and will be found treated under the doubtful 
species of Gelechia (p. 800). 

3. Subs i?n elite Clemens. This species, which was placed with a query 
in Parasia by Clemens, and which subsequently has been retained 
there, can not, as the description proves, belong in this genus. It 
will be found treated under Epithectis (p. 816). 

Thus the following species is the only representative of the genus 
Metzneria at present recognized from America. 

METZNERIA LAPPELLA Linnaeus. 

Metzneria lappella Staudinger and Rebel, Cat. Lep. Eur,, II, No. 2491, 1901.— 
Busck, Dyar’s List Amer. Lep., No. 5539, 1903, 

This well-known European and Asiatic species, not hitherto recorded 
from America, has probably within quite recent years extended its 
range to this country. 

Two years ago Mr. Samuel Henshaw submitted to me several speci¬ 
mens, which he had bred in 18M> from the heads of burdock collected 
in the swamps around Cambridge, Massachusetts. I had no difficulty 
in referring them to this species, but sent specimens to Mr. Meyrick, 
in England, for authoritative substantiation, and he kindly informed 
me that it was lappella Zeller. 

I have also identified it in Professor FernakPs collection, bred from 
burdock in Ontario, Canada, In the U. 8. National Museum are, 
besides the specimen received from Mr. Henshaw, others received from 
Eev. Thomas W. Fyles, Quebec, Canada, and a large series bred by 
the writer from heads of burdock received from Mr. Arthur Gibson, 

1 of the Department of Agriculture, Ottawa, Canada. Several larva are 
-often fewind in a single head, and from a small handful of heads sent 
bylijfn. Gibson nearly 100 moths issued. 

-The l& phort and thick, yellowish white, with brown head; 

* fbfefe'sman, ,and abdominal legs nearly obsolete; 

Th& species dyek-wiitUrel *larya and does not pupate before the 
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PALTODORA Meyriek 
Plate XXYIH, fig. 2. 

Cleodorct (Curtis), Mevrick, Handbook Brit. Lep., 3S95, p. 571. 

This genus is defined b 3 r Meyriek in his Handbook British Lepi- 
doptera, 1895, as: 

Second joint of labial palpi with long, rough, spreading hairs beneath, terminal as 
long as second. Fore wing 7 and S out of 6. Hindwing under I, elongate-trapezoidal, 
apex pointed, produced, termen emarginate, cilia 3; 3 and 4 remote, parallel, 5 
nearer 6, 6 and 7 approximated. 

Most of the American species differ from this definition in having 
terminal joint of labial palpi shorter than second joint, and veins 0 and 
7 in hindwing are more properly said to be connate than approximate. 
In all other respects they agree absolutely, and the chief characteris¬ 
tics of each species are so unmistakably near to the European forms 
that one genus only can find justification, and the definition of the genus 
should be widened by the two alterations—terminal joint as long as 
second or shorter, and 6 and 7 in hindwing approximate or connate . 

I have recognized the following 12 species, which may be separated 
by the table, but great care should be taken in determining the spe¬ 


cies, as they are very similar: 

With white costal streak at beginning of cilia. 1 

Without such streak . 7 

1. Part of costal edge, white. 2 

Costal edge, not white. 4 

2. With white dashes in costal cilia. magnolia , p. 776 

Without such dashes. 3 

3. Ground color light yellowish brown. paUidhtrigella, p. 776 

Ground color dark brown. oairieostelln, p. 778 

4. Head and thorax whitish.. 5 

Head and thorax brown.. 6 

5. Antennal nearly unicolorous. xtriatella, p. 775 

Antennre sharply annulated. riUalineellit, p. 777 

6. With dorsal apical w r hite streak. tlietziellu , p. 777 

Without such. aiifeliella, p. 778 

7. Entire w’ing with white-tipped scales.*. 8 

No white-tipped scales or only at margins. 9 

8. Anterior wings with longitudinal ochreous streaks. mini tel la, p. 779 

Without such streaks... pallid ell a > p. 780 

9. Color light yellowish brown.-. mbulella, p. 778 

Color dark ashy brown, alar exp. 16-23 mm. tophella , p, 780 

Color pale umber brown, alar exp. 10-11 mm. modesta, p. 781 


PALTODORA STRIATELLA Hiibner. 

Paltodora striatella HObner, Staudinger and Rebel, Cat. Lep. Eur., IX, No. 2935, 
1901.— Busck, Dyar’s List Amer. Lep., No. 5540, 1903. 

Cleodora striatella, Walsin.gham, Insect Life, I, 1888, p. 82 .—Riley, Smith's 
List Leo. Bor. Am.. No. 5516. 1891. 
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This European species has been recorded by Lord Walsingham from 
Colusa County, California. In the United States National Museum is 
a good series of authentic European specimens. I have met with a 
single specimen in the Henry Edwards collection in the American 
Museum of Natural History in New York, presumably from the United 
States but without locality label. 

It feeds, according to European writers, in stems of Tamtcrtum^ a 
weed common also in this country. 

Veins <> and 7 in hindwings are closely approximated. 

PALTODORA PALLIDISTRIGELLA Chambers. 

Qeodora paUidisirigeUa Chambers, Can. Ent., VI, 1874, p. 244; U. S. Geol. Surv., 
Bull., IV, 1878, pp. 92, 135.— Walsinuham, Insect Life, 1,1888, pp. 81, S2.— 
Riley, Smith’s List Lep. Bor. Am., 1891, No. 5514. 

PaUodompallidiMrigella Buses:, Dyar’s List Amer. Lep., 1903, No. 5541. 

The type No. 467, U.S.N.M., received from Chambers and bearing a 
label in his handwriting, agrees well with the description and undoubt¬ 
edly represents this species. This is the same specimen which Lord 
Walsingham had before him in 18S8, and it has his blue label. No. 1184. 

The white costal edge, together with the nearly" perpendicular white 
costal streak and its light yellow color, separate it from the other spe¬ 
cies at present known; I have two other specimens beside the type 
agreeing exactly with this. They are like the type from Texas. 

This is the species which differs most from Meyrick’s definition of 
the genus in respect to labial palpi, the terminal joint being only half 
as long as second joint; veins 6 and 7 are distinctly connate. 


PALTODORA MAGNELLA, new species. 
Patiodoru, mayncllu Busck, Dyar’s Lint Amer. Lep., 3903, No. 5542. 


Antennas dark brown, annulated with white. Labial palpi white, a 
small oblong spot on the upper and outer side, of second joint dark 
brown, tip of terminal joint dark brown. 

Face, head, and thorax white, slightly shaded with brown. Anterior 
wings yellowish gray, two outer thirds of costal edge white; a small 
black spot on fold and two elongated black white-edged dashes on the 
middle of the wing in continuation of each other, sometimes forming 


one uninterrupted black line. 

From apical fourth of costa a thin oblique white line outward to 
termen; above this four white dashes in the costal cilia, and opposite it 
correspondingly a dorsal white line emitting three white pencils into 
the dorfialeilia; eSia whitish with three heavy black transverse lines 
'. fliod^iiig 1 dark gray, cilia yellowish. Legs light brown, 
tiiiBi White, simulated; with blnck. 

;. „ to 516.6 mm. 
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Type.— No. (3345, U.S.N.M. 

Other specimens are in Dr. Dietz's collection, where it was labeled 
sir la tell a Hiibner, from which species it differs by the'white costal 
edge and tin 1 stronger annulation of the antenn&\ besides being a much 
larger species. 


PALTODORA CILIALINEELLA Chambers. 

Gehchici cilia Uneellit Chambers, Can. Ent., VI, 1874, p. 242; Bull. V S. Geol. 
Surv., IV, 1878, pp. 91,142; Can. Ent., X, 1878, p. 52.— Riley, Smith’s List 
Lep. Bor. Am., 1891, No. 5387. 

Paltodora ciliahned/a , Busck, Dyar’s List Amer. Lep., 1908, No. 5543. 

Chambers pointed out the great similarity of this species to his 
species of Clrodora , and added: 1 

I have not examined the nenration, but I am inclined to transfer the species to 
Cleodora. 

I have compared the type No. 445, U.S.N.M., bearing Chambers’s 
own label, with his type in the Museum of Comparative Zoology in 
Cambridge. They are identical and agree well with his description, 
evidently truly representing the species. 

They are Paltodora , with the brush on second joint of labial palpi 
somewhat rubbed off. 

The species is very near palUdlstrigeUa , differing principally in the 
absence of the costal white edge and in the direction of the costal 
white line, which in this species is nearly parallel with the edge of 
costal cilia, while in pallidhtrigella it is nearly perpendicular on it. 

The differences pointed out hy Chambers (Ref. 2) are not well borne 
out by his types. 

Veins 6 and 7 of hind wing are connate. 

PALTODORA DIETZIELLA, new species. 

Paltodora dktziella Busck, Dvar’a List Amer. Lep., 1903, No. 5544. 

Palpi missing. Anteniue silvery white with dark brown annula- 
tions. Face white; head and thorax light fawn colored. Fore wings 
fawn colored, at base concolorous with thorax, but becoming deeper 
toward the tip; on fold at middle of the wing a small black streak; at 
end of disk a small black dot. At the beginning of costal cilia 
obliquely outward across the tip of the wing a thin white line, and 
opposite it from the dorsal edge another thin white line curved 
upward and outward, nearly but not quite meeting the costal streak 
at the dorsal edge near the tip; both are continued out into and meet 
in the dorsal cilia, which is yellowish fuscous and contains two other 
white pencils below the continuation of the streaks. 

In the cilia at apex is one heavy black transverse line,, and outside 


1 Bull. U. S. Geol. Surv., IV, p. 91. 
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this three thin black lines. Edging the costal white streak superiorly 
is a dark brown patch. 

The ornamentation is very near that of judlkUxtrUjelht , with the 
same ground color and general pattern, but differs in the lack of the 
white costal edge and in the direction of the white costal streak, which 
m this species forms a narrow Greek v with the dorsal streak, while 
in pnnUlhtrnjt'lht it is shorter and much more nearly perpendicular. 

Hindwings dark fuscous, cilia a shade lighter; veins 6 and 7 connate. 
Abdomen yellowish fuscous, with numerous scattered metallic blue 
and greenish scales. Legs light yellow. 

Aim* r'Tjxluxe .—16 to 16 mm. 

Habitat .—Colorado. J uly. 

Typs.—So. 6346, U.S.N.M. 

Ootypes in collection of Dr. Dietz, who has liberally submitted this 
species to me for description and in whose honor I name it. 

PALTODORA CANICOSTELLA Walsingham. 

Gleodora canicostefbt Walsixgttam, Insect Life, I, 1888, p. 82 .—Riley, Smith’s 
ListLep. Bor. Am.. 1891, No. 5518. 

PaUodora cauhcoxtella BrseK, Dyar’s List Amer. Lep., 1903, No. 5545. 

Described from Mount Shasta, California; cotypes are in U. S. 
National Museum, where is also a specimen from Colorado. Veins 
6 and 7 in hindwings are connate. 

PALTODORA ANTELIELLA, new species. 

PaUodora anteUella Bcsck, Dyar’s List Amer. Lep., No. 5546, 1903. 

* Antenna? light fawn colored; labial palpi fawn colored, above 
whitish; face, head, and thorax light fawn colored. Anterior wings 
darker reddish brown; one short longitudinal streak on the fold and 
one similar in the middle of the wing black; second diseal stigma cir¬ 
cular black. From costal apical one-fourth very obliquely outward 
across the wing to termen a thin white line. Cilia fawn colored 
with a short, heavy black transverse line in apical part. Hindwings 
dark gray; cilia fawn colored; abdomen and legs light reddish brown; 
tarsal joints slightly tipped with white. 

Alar expanse, 12 to 12.5 mm. 

Habitat* —New J ersey. 

Type*— No. 6347, U.S.N.M. 

Cotypes in collections of Dietz and Kearfott. The small size and 
rich brown color make this species easily recognizable. 

PALTODORA SABULELLA Walsingham. 

Gkodarawbulella Walsingham, Insect Life, I, p. 83, 1888 .—Riley, Smith’s List 
Laps Bor. Am., No. 5520,1891. 

P(dto<km t 9abu^Ua Buses;, Byatfs list Amer. Lep., No. 5547, 1903. 

w Described from Colusa County, California. Cotypes are in U. S. 
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PALTODORA SIMILIELLA Chambers. 

Geledda stmihella Chambers, Can. Ent., IV, 1S72, p. 193 

Gelerlua sola hi ell a Chambers, Can. Ent., YI, 1874, p. 242; Bull. U. S. Geol. Surv., 
Ill, 1877, p. 91, IV, 1878, pp. 91, 147. 

GcMuu [Dor i/pit ora] pixnpelhs Zeller, Verh. k. k., zoo].-J>ot Gesell. IVien, 
XXIII, 1873, p 277. 

Gclechut pixcipelVs Riley, Smith’s List Lop. Bor. Am., No. 5450, 1891. 

Geleehta ptxvlpallx Chvmbers, Bull U. R. Geol. Surv., IV, 1878, p. 145. 

Pal tod ora xmdlielht Brscrc, Dyar’s List Amer. Lep., No. 5548, 1903. 

Not Gel eeli in mbwiefla Chambers. Can. Ent., V, 1873, p. 170; Cinn. Quart. Jonra. 
Sci., IT, 1875, p. 239; Can. Ent, IX, 187S, p. 51 

This species has been quite troublesome to clear, owing to an erro¬ 
neous determination by Chambers and the subsequent results of this 
mistake. 

Only by the kind help of Miss Mary Murtfeldt\s personal recollec¬ 
tion, and with all obtainable evidence carefully examined, did 1 feel 
justified and confident in my conclusions in regard to the above 
synonomy. 

Later I have had the satisfaction to have them substantiated in part 
through a letter from Lord Walsingham in the archives of the Divi¬ 
sion of Entomology, U. S. Department of Agriculture. 

Chambers described 1 a species as Gelcchia shuHclla. This was 
the same species that Zeller subsequently described as piscipelli% as 
comparison of the original types now in Cambridge, but presented by 
Chambers to the Peabody Academy of Science in Salem, shows, and 
it is a true Pidtodora. 

In 1873 Chambers received from Miss Murtfeldt a superficially sim¬ 
ilar species, which she had reared from Rolan urn , and believing it 
(wrongly) to be mm'diella Chambers, he changed that name to wlaniella 
and gave Solatium carolhietism as its food plant, 2 and later he described 
it 3 more fully and gave the life history in detail, still supposing it to 
lx* his original xhntHella. 

Afterwards Miss Murtfeldt, unaware of this, described her species 
as cinvvelht Murtfeldt, afterwards changing it to hvcomplcuelUu the 
former name being preoccupied in Europe. 

It was, however, already described by Zeller as Qeleehm {Bryotropha) 
gjoehinella and belongs in Mr. Mevriek’s recent genus Phthortmam, 

(p. 821.) 

To enable me to draw these conclusions I have had the good fortune 
to have the following authentic specimen for examination: 1 . U. S. 
National Museum, type, No, 459, Chambers type with his label: 
Geleehia solamella Chambers. This is identical with #. the other 
original type sent to Peabody Academy, Salem, now in Museum of 
Comparative Zoology, bearing Lord Walsinghara’s blue label, No. 992 
and Chambers’ label No. 37, each referring to respective lists of the 
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two authors, which I have had the use of through the kindness of 
Professor Fernald, and Mr. Hensbaw, respectively. 

These two specimens, which evidently represent his original species, 
are Pali odor a species and identical with 3. Zeller’s type in Cambridge 
of piscipellis , and with Ip. a specimen determined as pixchpellix Zeller 
by Lord Walsingham, in U. S. National Museum. 

Of the other species, bred from Solanum, I had S. cotype and several 
other specimens, bred by Miss Murtfeldt, and it is identical with 0. a 
specimen in the U. S. National Museum determined and labeled by Loi'd 
Walsingham, G. glorJnnNla Zeller, the description and figure of which 
also agree well with the specimens before me. 

This species will be treated later under Phthoriutuea Meyrick (p. 821), 
while the swt !I tell it Chambers —piteipelli# Zeller should stand as 
Pcdtodora. 

It is of value to note Chambers’s suspicion 1 that he had two 
species mixed, as well as his note 2 that his Geleeh in, cilialHetlltt* which 
undoubtedly is a Prdtodora species {p. 780), is only microscopically 
distinguishable from his 66 Geiechta solaniella" that is xuaiUella. 

It is a good species distinct from all at present described species 
nearest to pallideUa Chambers, with which species it has the white- 
tipped scales in common. 

Similiella was described from Kentucky, and Chambers’s type in 
U. S. National Museum is from Texas, which is also the locality of 
Zeller’s type of pisoipeUis. 

Specimens in poor condition which I take to be this species were 
reared from flower heads of sunflower at the Insectary of U. S. Depart¬ 
ment of Agriculture, received from Mr. E. E. Bogue, Oklahoma. 

This species has vein 6 and 7 of hindwing not only connate but in 
fact shortstalked. 

PALTODORA TOPHELLA Walsingham, 

Cleodora tophella Walsingham, Insect Life, I, 188S, p. 88 .—Rilbv, Smith’s List 
Lep. Bor. Am., No. 5519, 1891. 

PuUodora tophella Brscx, Lyar’s List Amer. Lep., No. 5549, 1903. 

U. S. National Museum possesses cotype, received from Lord Wals¬ 
ingham; also specimen collected at Beulah, New Mexico, 8,000 feet 
elevation by Prof. T. D. A. Cockerell. 

Habitat. —California, New Mexico. 

Veins 6 and 7 in hind wings are connate. 

PALTODORA PALLIDELLA Chambers. 

Cleodora paMddta Chambers, Can. Ent., YI, 1874, p. 245; Bull. TJ. S. Geol. 
Snrv., IV, 1878, pp. 92,135 .—Waisingham, Insect life, 1,1888, pp. 81,82.— 
Silky, Smith’s List Lep. Bor. Am., No, 5515, 1891. 

PetitodorapaUidetta Buses, Dyar’s list Amer. Lep., No. 5550, 1903. 


. l Ball. TJ. S. Geol. Sur„ III, p. 143. 


3 Can. Ent„ VI, p. 242. 
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As remarked by Lord Walsingham, it is evident that Chambers, 
when lie amended and elaborated his lirst description had more than 
one species before him, and some of his statements are in direct con¬ 
tradiction to the original description. 

I believe, from careful comparison with all the material at my dis¬ 
posal, that he had specimens of magnella Busck and dietsUUa Busck 
mixed up with his original species. 

The only authentic type from Chambers in existence is the one 
mentioned by Lord Walsingham (but not known to him) in Hiss 
Murtfeldtfs collection. That is now in Professor Fernald’s possession, 
and I have had the opportunity to examine it. 

It is a plain looking, grayish yellow species with white-tipped 
scales, similar to those of smviliella Chambers {piiscijtellis Zeller, p. 77!)) 
and tophdla Walsingham., very near to the latter, but smaller, and 
of a lighter, more yellowish ground color. 

I have recognized an identical specimen in the U. S. National Museum 
and in Dr. Dietz's collection from Colorado. 

This type specimen bears Chambers’ label and agrees well with his 
original rather meager description, but does not agree with his later 
detailed description of the supposed same insect. It is obviously, 
under the circumstances, proper to disregard these latter amendments 
which evidently applied to one or more distinct species, and to retain 
the name palUdella for the pale, nearly unmarked species represented 
by the unique type in Professor Eernald's collection. 

Veins 6 and 7 of hindwing are closely approximated. 

PALTODORA MODESTA Walsingham. 

Cleodora modest a Walsingham, Insect Life, I, 1888, p. 82.— Riley, Smith's List 
Lep. Ror. Am., No. 5517, 1891. 

Paltodom modesta Busck, Dyar’s List Amer. Lep., No. 5551,1908. 

Cotypes and other specimens of this small inconspicuous species 
from Los Angeles, California, are in the IL S. National Museum. 

Hindwings with veins 6 and 7 connate. 

SITOTROGA Heinemann. 

Plate XXVIII, fig. 3, 

Silotroga Heinesiann, Sohmett. Deutschland und Schweiz, 1870, p. 287. 

Basal joint of antennae with long pecten. Labial palpi with second 
joints rough beneath; terminal joint longer than second, slender, 
pointed. Fore wings very long, narrow, pointed, with 12 veins, 7 and 
8 out of 6. Hindwings narrower than forewing, elongate trapezoidal, 
apex much produced, termen emarginate; 8 veins, 6 and 7 stalked; 2, 
3, 4, and 5 remote parallel. Only the one cosmopolitan species is 
known. 
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SITOTROGA CEREALELA Olivier. 

Sitotrofja rcmdeUa Staudinger and Rebel, Cat. Lep. Eur., Tl, No. 2902, 1901.— 
Dietz, Smith’s List Iiir. N. Jersey, 1900, p. 475. —Bltsck, Dyar’s List Arner. 
Lep., No. 5552, 1903. 

Am teainputs cerealdla Glover, U. S. Dept. Agr. Report, 1854, p. 67, pi. iv. 

Getechia cerealdla Clemens, Proc\ Phil. Acad., 1860, p. 168; Stainton ed. No. 
Am. Tin, 1872, pp, 112, 224.— Packard, Guide Study Ins., 1869, p. 350.— 
Chambers, Bull. IT. S. Geol. Surv., 1878, IV, p 142.— Riley, Smith's List 
Lep. Bor. Am., No. 5335, 1891. 

This common species, the Angoumois moth, is often of economic 
importance on account of the injuries of the larva to stored grain. 

I have not attempted to give the very numerous references to the 
economic literature of the species. 

AUTONEDA, new name. 

Plate XXVIII, fig. 4. 

Neda Chambers, Can. Ent. VI, 1874, p. 243. 

The name Neda being preoccupied in the Coleoptera, I propose the 
above modification to signify the genus which Chambers described 1 
with plutella as type. 

It has the following characters: Labial palpi, like those in Tpso- 
lojphus; second joint with large, dense, projecting tuft on under side; 
terminal joint erect, pointed, as long as second joint; forewings nar¬ 
row, nearly lanceolate; 12 veins; veins 7 and 8 stalked to costa; 6 sep¬ 
arate, but very approximate to 7; hindwings under I; apex produced 
termen emarginate; 8 veins, all separate; 6 and 7 somewhat approxi¬ 
mate; 5 nearer 6 than 4. 

At present only the one species is known. 

AUTONEDA PLUTELLA Chambers. 

Nedaplutdla Chambers, Can. Ent,, 1874, p. 244; Can. Ent., VII., 1875, p. 105; 
Bull. U. 8. Geol. Surv., 1878, IV., p. 157.— Riley, Smith’s List Lep. Bor. 
Am., No. 5521, 1891. 

Autonedaphitella Busck, Dyar’s List Amer. Lep., No. 5553, 1902. 

Type. —No. 468, U.S.N.M., with Chambers' label on the pin, agrees 
with his unusually accurate and complete generic and specific descrip¬ 
tions, and is identical with other types, also labeled by Chambers him¬ 
self, in the Museum of Comparative Zoology at Cambridge. One 
of these bears Lord Walsingham's blue label, No. 979, corresponding 
with his identification in his notebook, 2 Neda phitella. 

These types all undoubtedly represent this interesting species. 

They are all from Kentucky. 


*Can. Ent., VI, 1874, p. 243. 


* Mentioned on p. 768. 
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GLAUCE Chambers. 

GInure Chambkks, Can. Ent., VII, 1875, p. 11. 

Labial palpi long, recurved, overarching the vertex; second joint 
slightly thickened with scales; terminal joint nearly as long as second, 
pointed. 

Fore wings elongate ovate, pointed; 12 veins, 7 and S out of 6; hind- 
wings nearly as broad as forewings, trapezoidal; apex produced, 
jointed; termen sinuate; S veins, 6 and 7 stalked, 3 and 1 separate, 5 
Rarest 1; the costal margin from base to the middle is armed with a 
row of large, stiff, sharp, two-edged bristles. 

Only the following species is known: 

GLAUCE PECTENALiEELLA Chambers. 



Glance jjecienaltrlht Chambers, Can. Ent, VII, 3875, p. 12; Bull.U. S. Geol. Surv., 
IV, 1878, p. 148; Journ. Cinn. Soc. Nat Hist., II, 1880, p. 203, fig. 22.— 
Riley, Smith’s List Lep. Bor. Am., No. 5291, 1891.— Busck, Dyar’s List 
Amer. Lep., No., 5642, 1903. 

This characteristic species, all authentic material of which is lost, I 
have recently recognized beyond doubt among Tineina? collected by the 
writer at light in the District of Columbia and in the neighborhood of 
Covington, Kentucky. 

Chambers's description and figure of the wing is essentially correct, 
except that he has made vein 6 in forewing out of vein 7, instead of 
7 and 8 out of 6, an easily explained error. 

Chambers’s type came from Texas. 

TELPHUSA Chambers. 

Plate XXVIII, fig. 5. 

TelpJmsa Chambers, Can. Ent., IV, 1872, p. 182; 

Xenolechia Meybick, Handbook Brit. Lep., 1895, p. 583. 

Chambers erected this genus for his species ourvistrigella, the unique 
type of which is still in the Museum of Comparative Zoology in Cam¬ 
bridge, with Chambers’ label on the pin, and recognizable, though in 
poor condition. 
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Chambers shortly afterwards gave up this genus and included his 
species in Gdeclutt as a synonym of Clemens's GrMiia hmt/iftmddht, 
but a name is needed to signify the genus, which Chambers can hardly 
be said to have defined, but which has the following characters in com¬ 
mon with au'L'ixtt'U/elhu Chambers' name must stand in preference to 
Meyrick's later name Xenolwhiu . 

I strongly suspect that Chambers 5 genus, Adntdchi, is synonymous 
with the pi'esent- genue, in which case that name would supplant 
Telplnim , but for the time being it must be left as “unrecognised. 15 
The types of the two species, Adrasteia ulevitndriwe11<t> and fanci¬ 
ed a? on which Chambers erected the genus, are lost, and though I feel 
rather certain that I have recognized both species as belonging to Td - 
phurn, still altogether insufficient collecting has been done in Kentucky, 
from where these species are described, to warrant final conclusions 
from the limited material on hand, and at present I must leave both 
genus and species as unrecognized. There is no way to include the 
genus in any table, as Chambers did little more than attach the name 
to those two species without further specification; the only tangible 
generic character given is the tufted forewings. 

Telphum has the following characters: Second joint of labial palpi 
thickened with rough scales beneath, terminal joint slender pointed. 

Forewings elongate pointed, 12 veins, 7 and 8 stalked. 6 separate or 
out of 7 near base; hindwings trapezoidal, apex pointed termen sinu¬ 
ate, as broad or broader than the forewings; 8 veins, G and 7 stalked, 3 
and 4 separate, 5 nearest 4. Forewings often with tufts of raised scales. 

The American species at present recognized as belonging to this 
genus may be separated by the following table: 


With oblique light fascia at basal fourth of forewings. 1 

Without such light fascia. 2 

1. Forewings with apical half of dorsal edge white. tougifmrirfln, p. 785 

Dorsal edge not white. lut{faxctrJl<t, p. 783 

2. G round color of forowings white. 3 

G round color not white.-. 5 

3. Markings on fore wings black..... 4 

Markings fawn colored. btktMla, p. 787 

4. With complete black fascia crossing forewings. bamingdla^ p. 787 

Black fascia not reaching dorsal edge bastifaxcidlci) p. 787 

5. Wings very dark fuscous, nearly black.*. quinquecirstatetta, p. 

Wings lighter, gray .. 8 

6. With oblique black streakfrom costa near base. 7 

Without such streak .. 8 

. 7. Head and thoissc dark fuscous. qmrchiigmcrtla, p. 786 

light brownish. palUderomseUa, p. 786 

;j&‘scales . querc.Ma , p. 787 

:r«#eed scales. 9 

flefoed dark spot on disc. glavdifet'elln^ p. 788 

V? I spot.■.. Mangerdla^ p. 788 


1 Can. Ent., IV, 1872, p. 149. 
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TELPHUSA LONGIFASCIELLA Clemens. 

Gdechia 7ougtfusrteUa Clemens, Proc*. Ent. Soc*. Phila., II, 1863, pp. 12, 121; 
Stain ton, Tin. N. A., 1872, pp. 219, 223.— Chambers Can. Ent, IV, 1S72, 
p. 174; Bull. U. S. Geol. Surv., IV, 1S7S, p. 144.— Riley, Smith’s ListLep. 
Bor. Am., No. 5402, 1891. 

Tdphusa cunistngella Chambers, Can. Ent., IV, 1872, p. 133. 

Gdechia ohliqtufasrtdla Chambers, Joum. Cinn. Soe. Nat. Hist., II, 1S79, p. 182.— 
Riley, Smith’s List Lep. Bor. Am , No. 5421, 1891. 

Tdphusa longijasciella Busck, Dvar’s List Amer. Lep., No. 5554, 1902. 

Chambers dropped cur cist figelht as a synonym of Clemens’s longi- 
fasctella. 

In the Museum of Comparative Zoology in Cambridge are typos 
of c up?: 1st n (fella and obltq u Ifasciel la with Chambers's handwriting. 
They are identical, as the description would indicate, and Chambers 
has here again evidently been a victim of his own carelessness with 
his types. 

I have met with no other specimens. 

Habitat .—Texas, Kentucky. 

TELPHUSA QUINQUECRISTATELLA Chambers. 

Gdechia quuiquecristateUu Chambers, Bull. U. S. Geol. Surv., IV, 1878, pp. 88, 
146.— Riley, Smith's List Lep. Bor. Am., No. 5465, 1891. 

Tdphusa quinqueeristateHa Busck, Dyar’s List Amer. Lep., No. 5555, 1903. 

The specimens in the U. S. National Museum, determined by Lord 
Walsingham as Geleeltia q u 1 n q uecr 1st a tel 1 a Chambers, agree with 
Chambers's description and undoubtedly represent this species. 

I am unable to distinguish it from authentic specimens (unfortunately 
poor) of the European {Xenoleclna) &thioj)s Westwood, and I sent 
specimens to Dr. E. Mevrick, who also identified it as this species. 

However, the. European food-plant of &tfuojjs, Erica cinerea, does 
not grow wild in this country, and until the species has been bred 
here there is a possibility that it is another, closely related species, and 
it will be safer to retain it as such until then; but the imagos are surely 
very similar. 

Habitat .—Eastern United States. 

TELPHUSA LATIFASCIELLA Chambers. 

Gdechia latifascielln ; Chambers, Cinn. Quart. Jour., II, 1875, p. 251; Bull. U. S. 
Geol. Surv., IV, 1878, p. 144.— Riley, Smith’s List Lep. Bor. Am., No. 5899, 
1891. 

Telphusa latifaseiella Busck, Dyar’s List Amer. Lep,, No, 5556,1903. 

I have examined types in Professor Fernald’s collection and in the 
Museum of Comparative Zoology in Cambridge. In the National 
Museum are specimens received from Miss Murtfeldt, who writes that 
she has bred both the light and the dark forms from similar larvse 
Proc. N. M. vol. xxv—02-50 
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in rolled leaves of oak. I have taken a few specimens from around 
Washington, District of Columbia. 

Habitat .—Kentucky, Missouri. 

TELPHUSA QUERCINIGRACELLA Chambers. 

Gelechia quercinigracellti Chambers, Can. Ent., JV, 1872, p. 170. 

Gelechia (Poecilia?) fragmentella Zeller, Verb. k. k. zool.-bot. Uesell. Wien, 
XXIII, 1873. p. 71.— Chambers, Bull. IT. S. Geol. Surv., IV, 1878, p. 143.— 
Riley, Smith’s List Lep. Bor. Am., No. 5365,1891. 

Gelechia quercinigracella Chambers, Bull. U. S. Geol. Surv., IV, 1878, p. 146.— 
Riley, Smith’s List Lep. Bor. Am , No. 5460, 1891. 

Telphum quercinigracella Buses, Dyar’s List Amer. Lep., No. 5557, 1903. 

Placed by mistake among the types of Gelechia (Recurva ria) qilerc 1- 
vorella Chambers in the Museum of Comparative Zoology in Cam¬ 
bridge, and therefore omitted in Hagen’s list of types 1 , I found a 
specimen differing from the others and labeled in Chambers’s handwrit¬ 
ing G. quercinigracella . 

, This specimen agrees perfectly with Chambers’s description, and 
without doubt represents this species. It is, so far as I know, the 
only authentic specimen of this species from Chambers in existence. 

It is, as the descriptions would indicate, identical with Zeller’s type 
of fragwentella^ also found in the Museum of Comparative Zoology. 
Both are females. 

In the U. S. National Museum there is a good scries of this species 
bred by the writer from larvae on oak, agreeing well with Chambers’s 
description of the larva. 

Habitat. —Texas, Kentucky, District of Columbia, and New York. 

TELPHUSA PALLXDEROSACELLA Chambers. 

Gelechia (JSrgatis) pallidrnsacello, Chambers, Bull. U. 8. Geol. Surv., IV, 1878, 
pp. 90 and 145.— Waiting ham, Trans. Am. Ent. Soc. Phila., X, 1882, p. 
180.— Riley, Smith’s List Lep. Bor. Am., No. 5440, 1891. 

TelphnsapaUideromceUa Buses, Dyar’s List Amer. Lep., No. 5558, 1903. 

In the U. S. National Museum there are specimens determined by 
Lord Walsingham which I believe truly represent this species. I 
have received similar specimens from Miss Murtfeldt under that name, 
which agree with Chambers’s description. 

Food plant. —Oak. 

Habitat. —Texas, Missouri, District of Columbia, Pennsylvania, and 
New York. 

What has been supposed to be a type of j>alliderosaceUa> with Cham¬ 
bers’s label on the pin is found in the Museum of Comparative Zoology 
in Cambridge, but it does not agree with his description and some 
mistake has obviously been made; it is a much subbed Arktotelia of 
the ro&eosuffuxella group. 

1 Papilio, IV r 1884, p. 98. 
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TELPHUSA QUERCIELLA Chambers. 

Depremnna querriella Chambers, Can. Ent., IV, 1S72, pp. 127, 147. 

Atlrasteia queeclella Chambers, Can. Ent., IV, 1872, p. 207. 

GehchUt qucrchiln Chambers, Bull. U. S. Geol Snrv., IV, 187S, p 146. —Riley, 
Smith’s List Lep. Bor. Am , No. 5463,1891.— Dietz, Smith N. ,T. Insects, 1900, 
p. 474. 

Telplmm qucrndht Busck, Dyar’s List Amer. Lep., No. 5559, 1903. 

Type No. 460, U.S.N.M., of this species, agrees with other speci¬ 
mens from Chambers in Professor FernalcTs collection and in the 
Museum of Comparative Zoology in Cambridge. 1 have met with no 
other specimen. 

Food plant .—Oak (Chambers). 

Habitat .—Kentuck}^, New Jersey. 

TELPHUSA BASISTRIGELLA Zeller. 

Gelechht (P<eclha J ) badxtcigdla Zeller, Verh. k. k. zool.-bot GeselLseh. Wien, 
1S73, p. 270, pi. lv, fig 23. 

Gelech at hasbitngdlu Chambers, Bull. U. S Geol. Siirv., IV, 1870, p. 141.— Riley, 
Smith’s List Lep. Bor. Am., 5318, No. 1891. 

Telplmm badetngdla Busck, Dyar’s List Amer, Lep., No. 5560, 1903. 

The unique type of this species is in the Museum of Comparative 
Zoology in Cambridge in good condition. I have not seen other 
.specimens which I can refer with certainty to this species. 

Habitat .—Texas. 

TELPHUSA BASIFASCIELLA Zeller. 

Gelechia (P(veilia) basifa»cidla Zeller, Verh. k. k. zool.-bot. Gesellseh. Wien, 
1873, p, 269, pi. ni, fig. 22. 

Ge/echki ha dfamelia Chambers, Bull. U. S. Geol. Surv., IV., 1878, p. 141.— 
Riley, Smith’s List Lep. Bor. Am., No. 5319, 1891.— Dietz, Smith’s List 
Insects N. J., 1900, p. 474. 

Telplmm barifamelia Busck, Dyar’s List Amer. Lep., No. 5561,1903. 

I have examined the types of this easily recognized species in the 
Museum of Comparative Zoology in Cambridge. In the U. S. Na¬ 
tional Museum there is a specimen identical with these determined by 
Lord Walsingham. 

Habitat .—Texas, New Jersey (Dietz). 

TELPHUSA BETULELLA, new species. 

Telphum betulella Busck, Dyar’s List Amer. Lep., No. 5562, 1903. 

Antennae f, simple, slightly serrate toward tip, light reddish, with 
base of each joint silvery white and tip of each joint dark brown. 

Labial palpi, second joint thickened, with rough scales beneath, sil¬ 
very white slightly sprinkled with drap scales and with base drap; 
terminal joint suffused with drap and black scales, a small spot on the 
inner side near the middle and the extreme tip whitish. Face and 
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head light silvery drap, thorax a shade darker. Forowings silvery 
white 4 suffused irregularly with drap scales, especially below fold and 
in the apical part; extreme base of costa black; at middle of wing a 
small dark drap costal spot; near base of wing, just below costa, a 
large tuft of raised scales; on middle of fold, at end of disk and 
beyond disk, are similar smaller tufts of raised scales, not very con¬ 
spicuous and of the general color of the wing, white and drap mixed. 

In apical part and at base of the cilia a few scattered black scales; 
cilia whitish. 

Hindwing light silvery gray, cilia golden white. Abdomen and 
legs golden white, slightly sprinkled with drap. Venation typical; 
veins 6 and 7 in hindwing very shortly stalked. 

Alar expanse.—12 to 13 min. 

Habitat, —District of Columbia, Virginia. 

Food plant,—JBetula nigra . 

Type.— No. 6348, TLS.N.M. 

Described from several specimens bred in March, 1884, by Mr. Tli. 
Pergande, and in August, 1899, by the writer. 

The larvae are leaf rollers on black birch and pupate in the leaf. 
Imago appear during August and another brood overwinters as pupa, 
producing adults in early spring. 

TELPHUSA BELANGERELLA Chambers. 

Gelechia belangerrffa Chambers, Can. Ent., VII, 1875, p. 210; Bull. IJ. 8. Geol. 
Surv., IV, 1878, p. 141.— Riley, Smith’s List Lep. Bor. Am., No. 5320, 1891. 

Gelechia {Tdela) oronella Walsingham, Trans. Am. Ent. Soo. Phila., X, 1882, p. 
179. 

Gelechut oronella Packard, Fifth Rep. U. S. Ent. Comm., 1890, p. 830.— Riley, 
Smith’s List Lep. Bur. Am., No. 5436, 1891. 

Gelechia oreUa Dietz, Smith’s List Ins. N. Jersey, 1900, p. 474. 

Tdphum hdangerella Busck, Dyar’s List Amor. Lep., No. 5563, 1903. 

The unique well-preserved type of Gelechia behmtjereUa was obtained 
from Laval University, Quebec, and is now in the U. S. National 
Museum under type No. 5767. In that collection are also specimens 
compared by the writer with Walsingham’s type of Gelechia oronella 
in Professor Fernald’s collection. 

As the description would indicate the two species are identical. Cham¬ 
bers name must stand. Larva is leaf roller on alder (Packard). 

Habitat .—Eastern United States, Canada. 

TELPHUSA GLANDIFERELLA Zeller. 

Gdechia {Anammpms) glandiferella Zeller, Verh. k. k. zool.-bot. Gesellsch. Wien, 
XXIII, 1873, p. 275, pi. iv; fig. 25. 

QdecfriaseUa Chambers, Cm. Ent., VI, 1874, p. 238. 

Gelechia gtandifuella Chambers, Can. Ent,, IX, 1877, p. 14. 

Gekchia glandtyera Chambers, Can. Ent, IX, 1877, p. 24. 
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Gelecliia glandiferella Chambers, U. S. Geol. Surv. Bull., IV, 1S7S, p. 144.— Riley, 
Smith’s List Lep. Bor. Am., No. 5382, 1891. 

Xenolechia glandiferella Walhixgham, Proc. Zool. Soc. London, 1S97, p. 72. 

Telphusa glandiferella Busck, Dyar’s List Amer. Lep., No. 5564, 1903. 

In the U. S. National Museum are types of both Zeller's and Cham¬ 
bers's species. I have also examined the types of both in the Museum 
of Comparative Zoology. They all represent the form figured by 
Zeller, with the large wing spot reaching down to the dorsal edge. 

Chambers mentioned a variety in which this spot is represented by 
a triangular spot on the fold, not reaching the margin. This supposed 
variety is also represented in the National Museum, labeled by Lord 
Walsingham Geleclua glandifWella. I am inclined to believe it a quite 
distinct species, but until its life history is known it may remain under 
the present species. 

Riley made pallidochwella Chambers a synonym of this species, but, 
as I have shown, 1 this is a mistake. Chambers described only two 
' . cts as paTUdochrella , the one is type of TleJlce [p. 801], and prob¬ 
ably is the one confounded with the above; the other is a Qnonnios- 
ehewa [p. S2Sj. 

AGNXPPE Chambers. 

Plate NXVIII, figs. 6-7. 

Agnippe Chambers, Can. Ent., IV, p. 194. 

Labial palpi long curved; second joint slightly thickened, with rough 
scales beneath toward apex, terminal joints smooth pointed, nearly as 
long as second. 

Forewings elongate ovate, pointed; 10 or 11 veins; vein 11 absent; 
vein 5 absent or out of *4, 7 and 8 out of 6. Hindwings slightly 
broader than forewings; trapezoidal apex pointed; termen sinuate; 7 
veins, 6 absent; 2, 3, 4, and A separate, equidistant; cell open between 
5 and 7. 

Only two species are at present recognized, which may he separated 
thus: 

Vein 5 in fovewing, present; head brownish, limilorella, p. 7S9. 

Vein 5 in fore wing, absent; head white, fuscqpidvella, p. 790. 

AGNIPPE BISCOLORELLA Chambers. 

Agnippe bi&coloreUu Chambers, Can. Ent., IV, 1872, p. 195; V, 1873, p. 230; VII, 
1875, p. 106; IX, 1877, p. 231; Bull. U. S. Geol. Surv., IV, 1878, p. 128.— 
Riley, Smith’s List. Lep. Bor. Am,, No. 5296 [part], 1891.— Busck, Dyar’s 
List. Amer. Lep., No. 5567, 1903. 

Type No. M2, in the U, S. National Museum, of the species, is 
identical with type in Professor Fernald’s collection and types in the 
Museum of Comparative Zoology, and agrees perfectly with Cham¬ 
bers’s generic and specific description. 
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The synonomy with the following species, which Chambers himself 
suggested, will not stand as explained under that species. 

Food plant— Chambers surmised 1 that this species fed in some way 
on Gleditsohia trietmthn* (honey locust), but nothing definitely is 
known of the early stages. 

Hahi tat . —Kentucky. 

AGNIPPE FUSCOPULVELLA Chambers. 

Agnippe fuRcopulvella Chambers, Can Ent., IV, 1872, p. 195 .—Bunch:, Eyar’s List 
Amer. Lep., No. 5568, 1903. 

Agnippe bisroloreiki Chambers, Bull. U. S. Geol. Snrw, TV, 1878, p. 12S. 

Agnippe bhcolorella vttr . J'uscopnhvWt Riley, Smith’s List. Lop. Bor. Am., No. 
5296a, 1891. 

Though at first recognizing this as a distinct species. Chambers was 
led later by the superficial similarity to make it a synonym of the 
foregoing species. 

In the U. S. National Museum, however, is, besides the typo of />/*- 
colordla? another specimen received from Chambers at the same time 
as this. It is in Chambers’s mounting and furnished with an iden¬ 
tical small label and the number 7, as is found on the pin of biwolorvfla. 
But it is a different, though very similar insect, which agrees well 
with Chambers’s description of fuscojoulvella, and which I feel confi¬ 
dent is the original type of that species. This view was substantiated 
during a study of Chambers’s types in the Museum of Comparative 
Zoology in Cambridge, where types of both species, correctly named 
by Chambers himself, were found. 

A superficial examination might bring the conclusion, as it did to 
Chambers, that fuseojvdvdla is a worn specimen, or a variety of blseo- 
lordla , but when closely examined it is easily seen that the dirty 
whitish ground color in fmaojmlvdht, which gives the appearance of 
a worn wing, really is intact and suits Chambers’s description oifmco- 
pndmlla well. 

And a study of the venation will show that though very similar to 
that of bUcolorella it differs in lacking vein 5 on the fomvings. 

All other points in venation, form of wing, and palpi are identical 
with those of the type of the genus, the definition of which I have 
therefore only widened in that one respect. 

Habitat .—Kentucky, 

NEALYDA Dietz, 

Plate XXVIII, fig. 8. 

N&ty&a Eikpz, Ent, News, XI, 1900, p. 350; Proc. V. S. Nat. Mus., XXIII, 1900, 

. p* m 

Labial palpi moderate, curved, ascending, smooth, second joint 
1 Can Ent., IX, p. 231, 
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slightly thickened with appressed scales; terminal joint shorter than 
second, also somewhat thickened with scales, pointed. Foi*ewings 
ovate, pointed, with very heavy scaling, making them appear propor¬ 
tionately broader; 12 veins, 7 and 8 stalked. Hindwings under I, 
trapezoidal; apex produced; terruen so deeply emarginate as to make 
wing bilobed; 6 veins, 5 and 6 absent, 7 to apex cell open between 
4 and 7. 

The larvae are leaf miners; they are flattened, suggesting Lithocolletis 
larvae of the flat type; abdominal legs on segments 7-10 long, thin, 
with globular swelling at the end; no anal feet; they pupate in flat 
cocoons outside the mine. 

Only three species are at present known, but that more remain to be 
discovered is proven by the supposed type of Gel edit a grme fasciella 
Chambers, in the Museum of Comparative Zoology in Cambridge, 
which is an undescribed species of Xeahjda . 

The descxnbed species may be separated as follows: 


1. Dark fascia sharply defined on both sides.. .plxoniLv, p. 791 

2. Dark fascia not sharply defined toward the base of wing. 8 

3. Labial palpi dark; both joints tipped with white. bifidellu , p. 791 

Labial palpi light, not tipped with white. kinzelellct , p. 792 


NEALYDA PISONIAE Busck. 

Nealyda piwnia? Busck, Proc. U. S. Nat. Mus., XXIII, 1900, p. 229, pi. i, fig. 5.— 
Dyar, Proc*. Wash. Ent. Soc., IV, 1901, p. 470.— Busck, Dyar’s List Ainer. 
Lep., No. 5569, 1902. 

Types of male and female are found in the U. S. National Museum 
(No. 4935). 

Larva makes large trumpet-formed upper mine in leaves of Pimnitt 
aeuleata . 

Habitat .—Palm Beach, Florida. 

NEALYDA BIFIDELLA Dietz. 

Nealyda bifidelht Dietz, Ent. News, XI, 1900, p. 351, pi. i, fig. 2.— Busck, Proc. 
TJ. S. Nat. Mus., XXIII, 1900, p. 228.— Dyar, Proc. TJ. 8. Nat. Mus., XXV, 
406, 1902.— Buhck, Dyar’s List Amer. Lep., No. 5570, 1903. 

In the U. S. National Museum is a cotype received from Dr. Dietz; 
also a large series of perfect specimens bred by Dr. Dyar and the 
writer from material collected by Dr. Dyar at Salida, Colorado, in 
July, 1901. 

The larva works as leaf miner in the identical manner as the two 
other species, and has the same strange form and development of the 
abdominal legs; anal legs absent. 

Food plant—AUionia nyctaginea. 

Habitat —Colorado. 
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NEALYDA KINZELELLA Busck. 

Nealy da hnzelella Busck, Prov. IT. B. Nat. Mus., XXHI, 1900, p. 280; Dyar’s 
list Amer Lep., No. 5571, 1903; Dyar, Proc. Ent. Bin*. Washington, TV, 
p. 471,1901. 

Types are in U. S. National Museum (No. 4U86). 

Larva is leaf miner on Pi son in <Mwsata . 

Habitat .—Palm Beach, Florida. 

CHRYSOPORA Clemens 
Plate XXIX, fig. 9. 

Chrysopora Clemens, Proc. Acad. Nat. Bci. Phila., I860, p. 362. 

Nomia Clemens, Proc. Acad, Nat. Sei. Pliila., I860, p. 167. 

Nannodta Heinemann, Schmetterlinge Deutschland und dor Schweiz, 1870, p. 284. 

Labial palpi moderate, curved smooth, thin pointed, terminal joint 
shorter than second joint Forewings narrow, ovate, pointed; 12 
veins, 7 and 8 stalked, 6 separate. Hindwing under I; apex greatly 
produced; hind margin deeply and circularly excavated beneath it and 
anal angle rounded; 7 veins, 6 absent, cell not closed, 5 nearly obso¬ 
lete approximate to 4, 3 and 4 separate. 

This genus, of which Imgulacella, Clemens is the type, seems a 
development from Aristotelian and forms an interesting step toward 
the extreme form of hindwings as found in the foregoing genus Nea- 
lyda Dietz. 

The larva?, as far as known, are leaf miners on Atriphw and Oheno - 

pidhim . 

Only the following two species are at present recognized from 
America: 

With uninterrupted silvery fascia before middle of fore wing. hmmmcllu, p. 793 

Silvery fascia interrupted at the fold. VnajuhtceUa^ p. 792 

CHRYSOPORA LINGULACELLA Clemens. 

Nomia Ungulaeella Clemens, Proc. Acad. Nat. Bci. Phila., I860, p. 167; Stain ton 
Ed. Nor. Am. Tin., 1872, p. 124. 

Chrysopora, Ungulaeella Clemens, Proc. Acad. Nat. Bci. Phila., 1860, p. 362; 
Stainton Ed. Nor, Am. Tin., 1872, p. 158 ,—Bitsok, Dyar’s List Amer. hep., 
No. 5572, 1903. 

Gdeehm kermcmeUa Chambers, Can. Ent, IV, 1872, pp. 67 and 169; Ent Mo. 
Mag., XI, 1875, p. 279; Bull. U. 8. Geol. Surv., IV, 1878, pp. 117 and 144; 
Can. Ent, X, 1878, p. 52.— Riley, Smith’s List Lep. Bor. Am., No. 5393,1891. 

Chrysopora Ibngmfacetta Chambers, Bull. U. S. Geol. Surv., IV, 1878, p. 134. 

Geteehia hermonetfa Chambers, Can. Ent., IV, 1878, p. 173. 

• Qefastea arrrmfe&a Prey and Boll, Stett. Ent. Zeit, XXXIX, 1878, p. 249.— 

1 i/ Biufcy, Sbaiih^s List Lep. Bor. Am., No. 5314,1891. 

Clebfcene 3 ^ t jpe of this species is lost, but there is no difficulty in 
Identifying this striking insect from his careful description. 
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It is the same species which Chambers, judging from Stainton's fig¬ 
ure of that species, persistently but wrongfully identified as hennanella 
Fabricius, although he himself noticed several differences from this 
European species, both in the larva and in the imago. 

The similar life mode and the common food plant of these two spe¬ 
cies, together with the great resemblance in coloration, made this mis¬ 
take very natural. 

Frey, who was acquainted with the European hennanella in nature, 
distinguished between the two and described the American species as 
Gdechia ctnnenielhi' not recognizing that it had already been described 
by Clemens, a fact which Chambers afterwards realized and brought 
out in his index, still, however, clinging to his belief that it was noth¬ 
ing but a variety 7 of hermunella. 

Chambers, writing on this species, said that he first found the true 
hermtmella at Lake Michigan, and afterwards what he called the variety 
in Kentucky. This may be possible, but all evidence indicates that 
he was mistaken in his first determination, and that it was Cliryxopova 
lingula cell a bred from Ohenopodium album. His notes on differences 
in larva and imago from Stainton' , s figure of hennanella indicate this. 

In all events, I have examined all existing specimens, determined by 
Chambers in the United States National Museum, in the Museum of 
Comparative Zoology in Cambridge, and in Professor Fernald's collec¬ 
tion. They are all alike and represent Clemens’s species. 

Food plant. — Ghenopodivm and Atripled\ 

Habitat .—Michigan, Kansas, Kentucky, Missouri, Pennsylvania, 
District of Columbia. 

CHRYSOPORA HERMANELLA Fabricius. 

je inea hmnunrUa Fabricius, Species Innectoruin, II, 1781, p. 509. 

Vfirysopora hermanellu Rtaudingek and Rebel, Oat. Lep. Kur., II, No. 2896,1901.— 
Btjbck, Dyar’a Lint Amer. Lep., No. 5578,1908. 

1 have seen only a single specimen of this species from America; 
the one sent me for determination from Laval University, Quebec, 
Canada. The U. S. National Museum contains a fine series of Euro¬ 
pean specimens. 

LEUCE Chambers. 

Plate XXIX, fig. 10. 

Ncertt Chambers, Can. Ent., VII, 1875, p. 9. 

Letice Chambers, Can. Ent., VII, 1875, p. 51. 

Labial palpi rather short, second joint thickened with large tuft 
beneath; terminal joint shorter than second, thickened with appressed 
scales, blunt. Forewings elongate, ovate, pointed; 12 veins, 7 and 8 
stalked, 8 and 4 connate from corner of cell, 2 distant, long; with tufts 
of raised scales. Hindwing less than 1 trapezoidal, apex produced, 
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termen sinuate, anal angle rounded; 8 veins, 6 and 7 parallel, 3 and 4 
closely approximate, 5 nearest 4. 

The genus was placed l>v Riley in the Lavcrnidte in Smith’s List 
Lep. Bor. Am., probably on account of Chambers’s mistake in rode- 
scribing the type as luwrna fusvm-ri stated a* This, however, Cham¬ 
bers himself corrected, and his description as well as his types prove 
that it belongs to the Geleehiulx. Only the one species is at present 
recognized. 

LEUCE FUSCOCRISTATELLA Chambers. 

Ksera fuscoa'istatrtla Chambers, Can. Ent., VII, 1875, p. 9, Bull. IT. 8. <3reol. 
Surv., IV, 1873, p. 157. 

Zarema fuscocrintatella Chambers, Can. Ent.., VII, 1875, p. 34. 

Leuce fusrocrhtatelhi Chambers, Can. Ent.., VII, 1875, p. 51,— Utley, Smith’s 
List Lep. Bor. Am., No. 5740, 1891.— Busck, Dyar’s List Amor. Lep., No. 
5574, 1903. 

Anarsia {?) belfrageseUa Chambers, Journ, Cinn. Roc. Nat. Hist., II, 1879, p. 183.— 
Riley, Smith’s List Lep. Bor. Am., No. 5542, 1891. 

Type No. 495 in the U. 8. National Museum of N&ra fascocristateda 
is identical with the type of this species in Professor Fornald’s col¬ 
lection and types in the Museum of Comparative Zoology. 

They agree well with the description, and are all authenticated by 
Chambers’s handwriting on the labels. 

Anarsia ? lelfragesellu is another name for this species, as Cham¬ 
bers’s descriptions and his authentic type in the museum in Cambridge 
prove. 

All of these types are from Texas. I have met with no other 
specimen. 

ARISTOTELIA Hubner. 

Plate XXIX, fig. 11. 

AristoteZia Hubner Verz. bek. Brlun., 1818, p. 424. 

Eucaioptns Walsingham, Proe. 22cm il. Roc. Lond., 1897, p. 69. 

Labial palpi long, slender, curved; second joint thickened with 
appressed scales, somewhat roughened beneath; terminal joint long, 
smooth, pointed. 

Forewings narrow, elongate, pointed; 12 veins, 7 and 8 stalked. 
Hindwings as broad or nearly as broad as forewings, elongate trape¬ 
zoidal, apex produced, pointed, termen emarginate; 8 veins, all sepa¬ 
rate, 3, 4, and 5 remote from each other, 6 and 7 parallel. 

Lord Walsingham has separated, 1 under the generic name Eacatop- 
such species of this genus in which the males have a costal hair 
pencil from base of hindwing. I can not, however, believe that this 
is a good generic character and that Eueatopiu* should be retained as 


i 


l Proc. Zool. Soc. Lond., 1897, p, 69. 
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a good natural genua. That character 1 is found in several genera, 
and very closely allied species are found differing in the presence or 
absence of this hair pencil, while others, evidently farther apart, 
would go together on account of the possession of it. 

Miaa Murtfeldt's species Euart<>pfn$ tfriateUaf however, can not be 
included in that genus, and consequently not in the present, as it has 
veins 3 and 4 in hindwings connate and also differs in palpal charac¬ 
ters. It belongs to Meyrick’s recent, genua Pltthorimeea , under which 
it will be treated. 

Of the species included in Aristotelia by Dr. Dietz, 3 phxifoliella 
Chambers will be found treated under Pantlechut Busek, attnbutAln 
under Ejj it I eet h Mey rick, and dorxhuttAlu under Recur caria Haworth. 

The species at present recognized belonging to this genus may be 


separated thus: 

Forewmgs, unicolorous, or nearly so. 1 

Fore wings, not. unicolorous. 7 

1. Ground color light, white, or yellowish. 2 

Ground color dark, black, or fuscous. 5 

2. Forewings with five black discal dots. rjuinqucjnuictdla, p 804 

Forewings without such five dots. 31 

3. With light yellow costal streak at beginning of cilia. 4 

Without such streak. disrnnoteWt, p. 802 

4. Tip of terminal joint of labial palpi black. kenrfuitdla, p. 803 

Tip of labial palpi not black. yilcolinidla, p. 803 

5. Antenme with fifth and tenth apical joint white above. almonditdla, p. 801 

Antennre without white joints... 6 

6. Face creamy yellow. phymlidhi, p. 802 

Face dark . min bud la, p. 802 

7. With metallic markings.-. 8 

Without metallic markings.~ 10 

8. Basal two-thirds of forewing light yellow. rarlrrdlu, x>. 800 

Basal two-thirds of fore wing not yellow.-. 9 

9. With row of black discal dots. deymitdla, p. 799 

Without such row of dots . urgent if era, p. 800 

10. Forewings with dark fascia at apical third. 11 

Without such fascia. 12 

11. Head and thorax light yellow. htfamieUa, p. 799 

Head and thorax dark. moleMlu, p. 797 

12. Forewings more or less roseate. 13 

Fore wings not roseate.u\v, p 799 

13. With pure white costal markings. roseosuffusella, p. 798 

Without pure white costal markings. 14 

14. Males with costal hair pencil at base of hindwing. rubidetta, p. 798 

Males without such hair pencil. 5 

15. Extreme apex of third joint of labial palpi black. pudibundella, p. 796 

Apex not black. fanyirordla, p. 798 


x This hair pencil is of an entirely other and leas important nature than the one 
found in the genus Fktkorimxa Meyrick (p. 821), where the wing itself is modified 
for its reception. 

*Can. Ent., XXXII, 1900, p. 103. 

* Smith’s List of New Jersey Insects, 1900. 
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ARISTOTELIA ROSEOSUFFUSELLA Clemens. 

Gelechiu roseosuffitxellft Clemens, Proc. Acad. Nat Sci. Phila., XII, I860, pp. 182, 
434; Proc. Ent. Soc. Phila., II, 1883, p. 121; Proc. Ent. Soc. Phila, III, 
1864, p. 508; Stuinton Ed. Tin. N. Am., 1872, pp. 40, 113, 225, 262.— Cham¬ 
bers, Can. Ent, IV, 1872, pp. 60, 148, 160, 103; Bull. IT. S. Geol. Surv., 

III, 1877, pp. 125, 141; Can. Ent., IX, 1877, p. 14; Bull. IT. H. Geol. Surv., 

IV, 1878, pp. 110, 146; Journ. Cinn. Soc. Nat. Hist., II, 18S0, p. 183.— 
Murtfeldt, Can. Ent., VI, 1S74, p. 222; Bull. IT. S. Dept. Agr. Div. Ent., 
1801, pp. 23, 53.— Riley, Smith’s List Lep. Bor Am., No. 5470, 1891. 

Gelecliiu romsuffnHclla Chambers, Cinn. Quart. Joura. Sei., II, 1875, p. 200. 

Gelechiu (JErgatt*) roseofmffuxelln Zeller, Verh. k. k. zool.-bot. (resell Wien, 
XXIII, 1872, p. 272, pi. iv, fig. 24.— Walsingham, Trans. Am. Ent. Soc., 
X, 1882, p. 180. 

Gelecliia bellehi Walker, Cat. Lep. Ins. Brit. Mus., XXIX, 1864, p. 505. 

Aristoteliaroseoxuffuxella Walsingham, Proc. Zool. Soc Loml., 1807, p. 66 — Dietz, 
Smith’s List N. Jers. Insects, 1900, p. 474.— Busck, Proc. IT. S. Nat. Mus., 
XXIII, 1900, p. 226; Dyar’s List Amer. Lep., No. 5575, 1903. 

There is great need of careful observations on and breeding of this 
and the several closely allied species. To Miss Mary Murtfeldt is due 
what has been done already in this direction in this group, and with¬ 
out her records we should be still more at sea than now is the case. 

What I provisionally, in common with Miss Murtfeldt and Lord 
Walsingham, take to be this species is the same as Zeller held to be 
ToseomffaseUa , as is shown by Zeller’s authentic specimens in Cambridge 
and in the U. S. National Museum. It is also what Chambers and 
Kiley thought to be the species, as is shown by the specimens deter¬ 
mined by them. This species breeds in Trifolium pratenxe and is com¬ 
mon all over the continent and is also found in the West Indies. 

But Clemens says expressly that roseosujfusdla feeds in the fruit 
panicles of sumach . 1 

It is unlikely that the species has both food plants. I have endeav¬ 
ored during the last years to breed all Micvo-lepidoptera found on 
sumach with this particular question in view, but have not met with 
any which belong in this group. 

Clemens made his statement about the food plant four and a half 
years after his description of the insect, and has possibly made a mis¬ 
take somehow; but if ever a Gdeckiid answering his description is 
bred from sumach, it must of course retain Clemens’s name and a new 
name must be provided for the Trifolium feeder. 

In the XL S. National Museum are two specimen named by Zeller, 
one labeled by Chambers, and three by Lord Walsingham, besides 
numerous specimen from many different localities. 

ARISTOTELIA PUDIBUNDELLA Zeller. 

Gekschia ( Ergaiis ) pudUmndeVa Zeller, Verh. k. k, zool.-bot. Gesell. Wien, 
XXIII, 1873, p. 273.— Walsingham, Trans. Am. Ent. Soc., X, 1882, p. 181. 


*Proc. Ent. Soc. Phila., Ill, p. 508 . 
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CSelechta pudihundella Chambers, Bull. IT. S. Geol. Surv., IV, 1878, p. 146.— Riley, 
Smith’s List Lep. Bor. Am., No. 5454, 1891. 

Gclechia luiermedieUa Chambers, Bull. U. S. Geol. Surv., IV, 1878, pp. 89, 144.— 
Walsingham, Trans. Am. Ent Soc., X., 1882, p. 1 SO. —Murtfeldt, Bull. 
U. S. Dept. Agri. Div. Ent., 23, 1871, p. 53.— Riley, Smith’s List Lep. Bor. 
Am., No. 5392, 1891. 

A ristotelia pudihundella Walsingham, Proc. Zool. Soe. Loncl., 1897, p. 66 .—Busck, 
Proc. U. S. Nat. Mus., XXIII, 1900, p. 226; Dyar’s List Amer. Lep., No. 
5576, 1903. 

AristoteUa intermedlella Dietz, Smith’s List Ins., N. Jersey, 1900, p. 475. 

Of, this species I have examined Zeller's types in Cambridge and in 
the U. S. National Museum, which are alike; also a large series of 
moths bred from apple by Miss Murtfeldt (as intermediellaVj and at 
the U. S. Department of Agriculture. 

Whether Miss Murtfeldt was right in her determination of her spe¬ 
cies bred from apple as intermediella Chambers, and consequently 
Lord Walsingham's conclusion that intermediella is synonymous with 
Zeller's species, is not apparent to me. A specimen in the National 
Museum determined by Lord Walsingham as intermediella does not 
strengthen tho theory. I believe there are several more species than 
now recognized, all very similar, and that differences in the larva? will 
show this, when sufficient breeding has been done. I have several 
closely 7 similar specimens, bred and collected, which I feel confident 
are new species, but I shall not attempt further description until full 
life histories have been worked out, as it would only make this group 
still more intricate. At present at least it will be necessary and con¬ 
venient to relegate Chambers's poorly defined species as a synonym, 
according to Lord Walsingham. 

Pudihundella is as widely distributed and nearly as common as roseo- 
svffusella. It is a somewhat smaller and darker species. Both spe¬ 
cies come freely to light. 

Food jilant. —Apple. 

ARISTOTELIA MOLESTELLA Zeller. 

Oefrckia ( Ergatis) moledclln Zeller, Verh. k. k. zool.-hot Gesell. Wien, XXIII, 
1873, p. 274. 

Odechia molest el la Riley, Smith’s List Lep. Bor. Am., No. 5412,1891. 

Aristotelici molestella Busck, Dyar’s List Amer. Lep., No. 5577, 1903. 

The unique type of this species is in Lord Walsingbam’s collection 
and I have not examined it; but the species can without question be 
referred to the present genus from Zeller’s description, and Mr, J. H. 
Durrant has kindly substantiated this for me in a letter after exam¬ 
ining the type. 

1 have identified without hesitation a single female specimen in fine 
condition, collected in the District of Columbia (Busck), as this species, 
from Zeller’s careful description, which tallies m every detail with my 
specimen. 
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ARISTOTELIA RUBIDELLA Clemens. 

Gelechia ruhidella Clemens, Proc Acad Nat. Sci. Phil., XII, I860, pp. 163, 434; 
Proc. Ent. »Soo Phil., IT, 1863, p. 121; Stainton Ed. Tin. N. Am., 1872, pp. 
40, 115, 225.— 011ambees, Bull. V. 8. Geol Surv., IV, 1878, p. 147.— Riley, 
Smith’s List, Lep Bor. Am., No. 5471, 1891. 

Gelechia riibcnxeila Cham hers, Can. Ent., IV, 1872, p. 193; Bull. U. S. Geol. Surv., 
IV, 1878, pp. 89, 147.— Murtfeldt, Can. Ent., VI, 1874, p. 222; Bull. U. S. 
Dept. Agr Div. Ent., 23, 1891, p. 54. 

Gelechia pudihundella Chambers, Can. Ent., IX, 1877, p. 23. 

Gelechia {Ergatis) ruhidella Walsingham, Trans. Am, Ent. Soc., X, 1882, p. 180. 

Eucatoptus ruhidella Walsingitam, Proc. Soc. Zool. Lond., 1897, p. 70. 

Aristotelia ruhidella Dietz, Smith’s List. Ins. N. Jersey, 1900, p. 475.— Busck, 
Dyar’s List. Amer. Lep., No. 5578, 1903. 

In the U. S. National Museum are two specimens determined by 
Lord Walsingham, one of which bears his blue label, No. 1188. 

Habitat .—Eastern United States, West Indies. (Walsingham.) 

ARISTOTELIA FUNGIVORELLA Clemens. 

Gelechia fmgivorella Clemens, Proc. Ent. Soc. Phila., Ill, 1864, p. 507; Stainton 
Ed. N. Ain. Tin., 1872, p. 26L— Walkii, Proc Ent. Soc. Phila., VI, 1866, p. 
273.— Packard, Guide, 1870, p. 350.— Chambers, Bull U. S. Geol. Surv., IV, 
1878, pp. 122, 143.— Riley, Smith’s List Lep. Bor.'Am., No. 5367, 1891, 

f Gelechia saUcifmigieUa Clemens, Proc. Ent. Soc. Phila., Ill, 1864, p. 508; Stain- 
ton, Ed, N. Am. Tin., 1872, p. 262.— Walsh, Proc. Ent. Soc Phila., VI, 1866, 
p. 273.— Packard, Guide, 1870, p. 350.— Chambers, Bull. U. S. Geol. Surv., 
IV, 1878, pp. 122, 147.— Riley, Smith’s List Lep. Bor. Am., No. 5475, 1891. 

Aristotelia fungivoretta Busck, Dyar’s List Amer. Lep., No. 5579, 1903. 

Clemens’ types in the Philadelphia Academy of Natural Sciences are 
lost. In the U. S. National Museum is a specimen labeled funy/voretta. 
by Riley and another, identical, named by Lord Walsingham. 

From the mounting, the pin and the label of the Riley specimen I 
have a strong suspicion that it is really one of Clemens’ typo speci¬ 
mens, or at least one of the specimens originally bred by Walsh. 
They agree well with description. I have accidentally bred a series 
of what I believe is this species from willow, presumably from 
unnoticed eecidomid galls on the leaves in my cage. I have also 
beaten this same species from willow repeatedly in the vicinity of 
Washington. 

It seems likely that mliciftmgietta bred at the same time also from 
willow galls, and which, according to Clemens, has the same character 
of markings, is only a variety of fungivoretta , as Clemens himself 
suggested. 

Careful and extensive breeding will here again enable definite con¬ 
clusions to be drawn. 

Habitat .—Illinois (Walsh); District of Columbia (Busck). 
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ARISTOTELIA IV.® Busck. 

Aritfotelia mv Bukck, Prou. U. S. Nat. Mus. } XXII, 1900, p. 225, pi. i, fig. 1.— 
By a R, Prut* Ent. Hoc. Wash., p. 470, 1901 — Busck, Dvar’s List Amer. Lep., 
No. 5580, 1903. 

This species is very near to what I take to be fungh'orJla Clemens, 
but the knowledge of the larva ancl its life mode at once show the 
distinctiveness of the species. 

Habitat .—Palm Beach, Florida (Dyar). 

Food plant.—Iva fnttescens. 

Type. —No. 4932, U.S.N.M. 

ARISTOTELIA BIFASCIELLA, new species. 

Aristotefia bifascielfn Busck, Byar’s List Amer. Lep., No. 5581, 1903. 

Antennas dark fuscous, with narrow silvery annulations. Labial 
palpi whitish; second joint mottled with dark brown; terminal joint 
with two dark brown annulations. Face, head, and thorax light ocher- 
ous. Forewings dirty yellowish white, with two conspicuous dark 
brown fascia?; the first oblique from basal third of costa to middle of 
dorsal edge; the other is broader and nearly perpendicular on costal 
edge at apical third; both are shaded with lighter yellowish brown 
toward the dorsal edge. Just before apex is a dark brown costal 
spot, continued in a very light yellowish area across the wing. Extreme 
base of costa blackish brown. Hindwings light fuscous, cilia yellowish. 
Abdomen ochreous; legs whitish, with dark brown shadings on the 
outside; tarsi blackish brown, with tip of each joint white. 

Mar expanse .—14 to 16 mm. 

Habitat .—Argus Mountains, Arizona. 

Type.— No. 6349, U.S.N.M. 

A large easily recognized species, unlike any described American 
Aristotelian but reminding one somewhat in size and coloration of 
Epithecth hicmtotnac u I el la Chambers. 

ARISTOTELIA ELEGANTELLA Chambers. 

Getechia elegantella Chambers, Can. Ent, III, 1872, p. 239; IX, 1877, p. 23; Bull. 
TL S, Geol. Surv., IV, 1878, p. 143, —Riley, Smith’s List Lep. Bor. Am., 
No. 5358, 1891. 

Gelechia mperbella Chambers, Can. Ent., VII, 1875, p. 32. 

Arhtotdia elegantella Busck, Dyar’s List Amer. Lep., No. 5582, 1903. 

I have examined the types of this'charming species in Cambridge; 
it was described from Texas, and later recorded from Missouri by 
Chambers. In the U. S. National Museum are specimens from Ari¬ 
zona and New Mexico,' the latter collected by Mr. T. D. A. Cockerell. 
One specimen is labeled Pa., but probably by mistake, as it is likely 
confined to southern localities. I have never seen it in the vicinity of 
Washington. 
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ARISTOTELIA ARGENTIFERA, new species. 

Amloielin tmjnitifrnt Busck, Dyar’n List Ami'r. Lep., No. 558)5, 1908. 

Antenna* slightly serrate, toward the tip, black, with silvery-white 
annulations. Labial palpi, second joint light brown, with two incom¬ 
plete white annulations; terminal joint blackish brown, with extreme 
tip and three narrow annulations white. Face whitish, tinged with 
brown; head and thorax light brown, intermixed with slate-colored 
scales. Forewings clear, deep brown, overlaid on costal half with dark, 
blackish brown. From near base of costa is an outwardly directed 
oblique white fascia, reaching nearly to dorsal margin, and edged and 
continued by strongly metallic silvery and bluish iridescent scales. 
At middle of wing is a costal white dash, continued downward and 
slightly inward nearly to the dorsal edge by a fascia of metallic scales. 
At beginning of costal cilia is a similar larger white dash, continued 
obliquely inward and downward by a line of metallic scales. Between 
the first and the second fascia is an additional smaller white costal 
spot, edged by metallic scales, and at the extreme apex is an ill-defined 
small group of white scales. From the very base of the wing out- 
wax'd and downward is a thin line of iridescent and silvery white 
scales, and single iridescent scales are found irregularly and sparsely 
in the other part of the wing. Cilia whitish, mixed with brown. 
Hindwings light silvery fuscous; cilia, with a golden-brown tint. 

Abdomen brown with each joint tipped with silvery white. Legs 
blackish brown with silvery white bars and annulations; spurs silvery 
white. 

Alar expanse. —10.5 to 11.5 mm. 

Habitat ,—San Francisco County, California. 

Type.— No. 6350, U.S.N.M. 

Described from 10 well-preserved specimens collected in October, 
probably by Mr. Koebele, judging from the elegant mounting. 

I found a single specimen of this species in the Museum of Com¬ 
parative Zoology in Cambridge, labeled by Lord Walsingham 
“Gdechia argent if era” which appropriate name I am pleased to 
adopt. 

ARISTOTELIA COCKERELLA, new species. 

AriMotdia cockerella Rusck, Dyars List Amer. Lep., No. 5584, 1908. 

Antennas dark brown with yellow annulations. Labial palpi'yellow, 
second joint sparsely sprinkled with black. Face, head, and thorax 
light greenish yellow. Basal two-thirds of forewings light yellow, 
ooneolorous with thorax; apical third dark purplish brown with a 
stigit touch of yellow on costal edge before apex. The limit between 
these two colors is oblique and sharply drawn, forming a straight lino 
from the beginning of costal cilia obliquely inward to apical two-fifths 
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of dorsal edge, the yellow reaching farther outward at costa and the 
brown reaching farther inward at dorsal edge. 

On the dividing line between the two colors is an oblique row of 
throe circular metallic golden spots edged with deep black. Cilia 
dark brown. Hindwings shining bluish black; cilia brown. 

Abdomen deep brown above; on the underside is each joint edged 
by a silvery white transverse line; anal tuft yellow. Legs greenish 
yellow; tarsi black with white annulations. 

Alar expanse. —11.5 to 12.5 mm. 

Habitat. —Mesilla Park, New Mexico. (Cockerell.) 

Type.— No. 6351, U.S.N.M. 

Named in honor of the collector, who has sent me this exquisite 
species among several other Tineina. It is somewhat on the order of 
Aristotelia elegantella Chambers and fully as handsome. 

ARISTOTELIA ABSCONDITELLA Walker. 

Gelechia absconditella Walker, Cat. Lep. Het. Br. Mus., XXIX, 1864, p. 595.— 
Riley, Smith’s List Lep. Bor. Am., No. 5298, 1891. 

Gelechia [Anacampsis~\ absconditella Walsingham, Trans. Am. Ent. Soc. Pkila., 
X, 1882, p. 181. 

Anacampm absconditella Dietz, Smith’s List Ins. N. Jersey, 1900, p. 475. 

Gelechia palpiawmlella Chambers, Can. Ent., IV, 1872, p. 68; Bull. U. S. Geol. 
Surv., IV, 1878, p. 145. 

Arislotelia absconditella Burck, Dyar’s List Amer. Lep., No. 5585, 1903. 

Chambers’s types of this species in Cambridge are identical with a 
large bred series in U. S. National Museum, determined by Lord 
Walsingham. The larvae live in the stems of Polygonum acre, 
causing a slight swelling at the joints, and are found very commonly 
in the vicinity of Washington. Frequently every joint of a plant con¬ 
tains a larva. The species overwinters in the stems as larvae, and the 
moths issue during May and June. It is of interest to note that the 
peculiar shining color of this species is identical with that of another 
polygonum feeding Tineid, Gelechia disconeeliella Chambers. 

The superficial resemblance to the tmiiondlu group of Europe has 
induced Lord Walsingham, ^nd subsequently Dr. Dietz, to place this 
species in Aproserema Durrant (Anacampsis auct.), but the venation 
shows that it belongs to the present genus. 

This species has been bred in the insectary of U. S. Department of 
Agriculture under the number 3373. 

Under No. 4575 has been reared another large series of Aristotelia 
from the roots of Ampelopsis guinquefolia , received from Mr. Gr. 
Barlow, Cadet, Missouri, and issued in March and April, 1890. 

These moths average a trifle larger than those bred from Polygonum , 
but I can not otherwise distinguish them, and am forced, at present at 
least, to place them under this species in spite of the improbability 
that one species should have both food plants. Possibly some mistake 
Proc. N« M. vol. xxv—02-51 
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may have taken place in the record. Even the minute, characteristics 
of the antenna? and palpi, pointed out by Lord Walsingbam in alm'ondi- 
trlht , are found identically in the specimens bred from Ampelopxix. 

I have seen specimens of this species from New Jersey, Pennsyl¬ 
vania, Maryland, District of Columbia, Virginia, West Virginia, and 
Missouri. 

ARISTOTELIA MINIMELLA Chambers. 

Gelechia mhnmellu Chambers, Can. Ent., VI, 1874, p. 243; Bull. U. S. Geol. Surv., 
IV, 1878, p. 145.— Riley, Smith’s List Lep. Bor. Am., No. 5411,1891. 

Aristotelia minimelht Busck, Dvar’s List Amer, Lep., No. 5586, 1903. 

Type no. 455 in the U. S. National Museum, labeled by Chambers 
and received from* him as type of (xAechia mhumella , is, together 
with two similar types in Cambridge, the only authentic material 
left by Chambers of this species. 

All three are in bad condition, but I have saved for posterity the 
loose wings of one side of the type in the National Museum on a slide, 
which, under the microscope, shows that the specimen is a true Ari$- 
totelia . 

I believe that the Cambridge specimens are identical, but their con¬ 
dition does not permit certainty. However, under the circumstances 
I feel justified to hold the National Museum specimen as the type, 
thus enabling us to put down the species as a known quantity instead 
of as an uncertain, name belonging to a valueless description. 

I have received specimens of this Aristotelia reared from oak by 
Miss Mary Murtfeldt at Kirkwood, Missouri. 

The types are from Texas. In the National Museum are specimens 
from New Jersey (Kearfott) and District of Columbia (Busck). 

ARISTOTELIA PHYSALIELLA Chambers. 

Qelechm phymlidla, Chambers, Can. Ent., IV, 1872, p. 173; Ohm. Quart Jour. 
Sc., II, 1875, p. 238; Bull. U. S. Geol. Surv., Ill, 1877, p. 128; IV, 1878, 
pp. 117, 145.— Riley, Smith’s List Lep. Bor. Am., No. 5446, 1891. 

Aristoteliaphymlxella Busck, Dyar’s List Amer. Lep., No. 5587, 1903. 

Type No. 457 in the IT. 8. National Museum, received from Cham¬ 
bers and labeled in his handwriting, undoubtedly represent this spe¬ 
cies, I have met with no other specimens in other collections. 

Habitat. —Kentucky, Arizona. (Chambers.) 

Food plant.—Physalis viscosa . (Chambers.) 

ARISTOTELIA DISCONOTELLA Chambers. 

Gdechkt disconotella Chambers, Bull. U. S. Geol. Surv., IV, 1878, pp. 86,143.— 
Riley, Smith’s list Lep, Bor, Am., No. 5354, 1891. 

Aristoidia discomtdla Busck, Dyar’s list Ainer. lep., No. 5588,1903. 

The type of this species with Chambers’ handwriting on the label 
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is in the Museum of Comparative Zoology. It is in fairly good con¬ 
dition and agrees well with his description. 

In the National Museum is a perfect specimen, "bred by Mr. F. C. 
Pratt from stem of raspberry, dime 2, Lsiis. 

Habitat .—Kentucky (Chambers). District of Columbia (Pratt). 

ARISTOTELIA GILVOLINIELLA Clemens. 

Gelechht ydrohtneflti Clemens, Proc. liliit Soi*. Phila., JI, 1863, p lie: Stamtoii 
Ed. N. Am. Tm., 1872, pp. 223, 224 —Chambers, Bull. F. S. Geol. Hnrv , 
IV, 1S78, p. 143 .—Riley, Smith’s Hi&t. Lep. Bor. Am., No. 5380, 1891. 

Avixtotclf' gih'ulinielln Bcsck, DvarV List Amer. Lep , No. 558V), 1903 

The type of this species is lost, but from Dr. William Dietz 1 have 
received a specimen, which he has determined as < filroliniella , and 
which I have no doubt really represents this species. It agrees well 
with description and is a typical Aristotelia. 

The specimen in National Museum, as well as others in Dr. Dietz's 
collection, were collected in Pennsylvania, where presumably Clemons 
also found his type. 

ARISTOTELIA KEARFOTTELLA, new species. 

Aristotelia kearfottelln Bcsck, Dyar’s List Amer. Lep., No. 5590, 1903. 

Antenna? fuscous, silvery white at base. Labial palpi silvery white; 
second joint with a black bar on the outside; terminal joint longer 
than second joint, with tip black. Face, head, and thorax silvery 
white. Forewings tit base silvery white, gradually becoming overlaid 
with fuscous outward; outer half of wing dark fuscous with a silvery 
yellowish luster. At the end of the cell is a small round black dot. 
At beginning of costal cilia is a short oblique triangular light yellow 
spot. At base of cilia, round the entire apical edge, is a heavy deep 
black line, interrupted by four costal and three dorsal short indistinct 
yellowish-white dashes, which are faintly continued out in the dark 
fuscous cilia. Dorsal edge opposite the costal triangular spot yel¬ 
lowish. The underside of the forewings is uniformly dark, shining 
fuscous, with the costal spot and the apical streaks of yellow faintly 
indicated. 

Hindwings dark fuscous, nearly black, with silvery reflexions; cilia 
dark steel-gray; abdomen dark gray; legs silvery white; tuft on hind 
tibise yellowish; tarsi shaded with fuscous. 

Ahtr expanse. —12 mm. 

Habitat. —Pennsylvania, New Jersey. 

"Type — No. 6352*, U.S.N.M. 

Cotypes are in the collection of Mr. William D. Kearfott, in honor 
of whom 1 naijje this species and fro m whom the National Museum has 
obtained its specimens. 
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ARISTOTELIA QUINQUEPUNCTELLA, new species. 

ArisMelia quini/uejiuiuit’lla Bi'sck, Dvar’s List Amor. Lop., No. 5591, 1908. 

Antennae light yellowish brown, annulatod with white. Labial 
palpi, second joint fuscous with white apex; terminal joint yellow with 
fuscous shading toward the tip. Face yellowish white. Head and 
thorax yellow. Forewings pale whitish yellow, sparsely sprinkled 
with fuscous on disk, more strongly overlaid with fuscous along the 
edges and gradually more so toward the tip, which is quite dark. On 
the disk are four nearly equidistant black prominent dots forming a 
rhomb; one within the costal edge at basal third, one opposite a little 
farther outward, within dorsal margin on the fold, a third also on the 
fold near base, and the fourth on the middle of the wing. A fifth 
similar black spot is found just outside the end of the cell at the same 
distance from point four as that between the other dots. Cilia yellow 
with an indistinct dark line at base parallel with the edge of the 
wing. Hindwings light silvery fuscous. Cilia dark yellowish fuscous. 
Abdomen dark fuscous. Legs yellowish, shaded with fuscous; anterior 
coxae in front dark fuscous. 

Mar expanse, —11.5 mm. 

Habitat .—Pennsylvania (June). 

Type,— No. 6353, U.S.N.M. 

The moth has a certain general resemblance with Tnchotaphe 
trima^ulella Chambers. I have tried to reconcile this species with 
the description of the unrecognized Gelechia punctiferella Clemens, 
which seems to be a similar species, but without success. 

HELICE Chambers. 

Plate XXIX, fig. 12. 

Helice Chambers, Can. Ent., V, 1878, p. 187. 

Labial palpi very long, smooth, curved; second joint somewhat 
thickened toward apex with appressed scales; terminal joint longer 
than second, slender, pointed. 

Forewings narrow, elongate ovate, pointed; 11 veins, 5 absent, 7 
and 8 out of 6, 3 and 1 stalked. Hindwings narrower than forewings, 
apex produced pointed, termen emarginate, anal angle rounded; 6 
veins, 5 and 6 absent, 3 and 4 stalked, transverse vein obsolete. Fore¬ 
wing with tufts of raised scales. 

Only the one species is known. 

HELICE PALLIDOCHRELLA Chambers. 

Chambers, Can. Ent., V, 1873, pp. 188, 230; VII, 1875, p. 105; 

IX, 1877, p. 231; Ball. TJ, 8. Geol. Surv., IV, 1878, p, 1UD.—Buses:, Jouro. 

, K. Ent Sec., X, 1902, p. 89; Dyar’e list Amer. Lep., No, 5592, 1903, 
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Helice paUdorhrrUa Chambers, Can. Ent., IX, 1S77, p. 15. 

IL'Uce (jledkschudla Chambers, Can. Ent., IX, 1877, p. 232. 

(relechta gleditwhUvlla Chambers, Bull I T . S. Geol. Surv., IV, 1878, p. 144.— Riley, 
Smith’s List Lep. Bor. Ain., 1891, p. 113. 

Not Helice pallidochrella Walsixgham, Trans. Am. Ent. Soc. Phila., X, 1882, 
p. 188.— Murtfeldt, Can. Ent., XV, 1883, p. 95. 

I have given a fall review of this species, types of which are in the 
Museum of Comparative Zoology and in IT. S. National Museum. 
Habitat .—Kentucky. 


EVIPPE Chambers. 

(Plate XXIX, fig. 13.) 

Evippc Chambers, Can. Ent., V, 1873, p. 185. 

Phcetusci Chambers, Can. Ent., VII, 1875, p. 106. 

Labial palpi long recurved, nearly smooth, second joint somewhat 
thickened beneath, terminal joint slender, pointed, nearly as long as 
second joint. Forewings elongate ovate, pointed, 12 veins, 7 and 8 
out of 6, 4 and 5 connate, or short stalked, rest separate. 

Hindwings nearly as broad as forewings, trapezoidal, apex produced, 
pointed, termen sinuate; 7 veins, 6 absent, 7 to costa just before apex, 
3 and 4 connate, 5 approximate to 4,2 distant. Cell not closed between 
5 and 7. 

Chambers’s types of the, types of both genera are in the U. S. National 
Museum and prove that they are congeneric. Chambers compared 
generically and specifically his Phcetma plutella with Evippe pruni- 
foliella saying: 

The only reason for separation is found, in the neuration. The other characters 
are those of Erippe , and it ( plutella) is very near to pruhifnliellam ornamentation. 1 

But he contradicts himself in trying to show the supposed differences 
in venation by writing that 

The last, branch of median vein in forewing of Evippe is simple, 
while in the original description of that genus he says: 

Median becomes furcate behind the cell. 

And this he repeats while describing his genus Eldothoa* 

The latter statement is correct, and thus it is also in Phoetusa , as 
stated by Chambers. 

The only other differences in venation pointed out by Chambers are 
in the hindwings, where he thought that vein 6 and discal nervure is 
present in Phmtma while absent in Evijtpe. It is easy to see, with a 
perfect s'ide of the wing before one, how the fold has misled Cham¬ 
bers to see a vein 6, which really is not present, and a similar mistake 

1 Can. Ent, VII, p. 106. * Idem., V, p. 187. 
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about Hit* diwiil win is <|uit( i natural, oonsidoring how mtlior crude Ills 
wav of denuding Mich very .snuill and deliciilo wind’s was . 1 

Thus the name Phnitma. which was preoccupied anyway, must be 
dropp'd as wynonomous with Knj>)u. 

Lord Walsingham suggested" that the two species even were iden¬ 
tical, but ('hambers 3 wrote that he could not agree to that view, and 
the two types in C. S. National Museum, as well as his types in Cam¬ 
bridge, support Chambers. They surely represent two good species, 
which may be separated thus: 


With white costal npot . prumfoUclla 

Without white costal spot. h ucmiota 


EVIPPE PRUNIFOLIELLA Chambers, 

Evlppe prumfohelht Chambers, Can. Knt., V. 1878, p. 186; VII, 1875, p. 105; IX, 
1877, p. 23; Bull. V. K. (tool, Hurv., TV, 1878, pp. 112,141.—Buses, Dyar’s 
List Araer. Lep., No. 5593, 1903. 

GeMtia pritnifolieUn Chambers, Bull. IT. S. (tool. flnrv., IV, 1878, p. 148.— Wat.- 
sinoham, Trans. Am. Ent. Hoc, Phila., X, 1882, p. 177.— Murtueldt 
(Chambers quoted), Can. Ent., XV, 1883, p. 94. Kilby, Smith’s List Lop. 
Bor. Ann, No. 5452, 1891. 

An authentic specimen received from Chambers and with his label 
on the*pin is in U. S. National Museum. Also several other specimens, 
bred from Pmnm by Miss Murtfeldt, from peach by Mr. Chambliss 
and from both by the writer. 

1 Tab Hut .—Kentucky (Chambers), Missouri (Murtfeldt), Tennessee 
(Chambliss), District of Columbia (Busck). 

EVIPPE LEUCONOTA Zeller. 

Oelerhia [Telein] lent'onotn Zeller, Vorh. k. k. zm>].-l>ot. (tosoll. Wien, XXIII, 
1873, p. 268, pi. in, %. 21. 

(iekvhict leuronota Chambers, Bull. (tool. Snrv., IV, 1878, p. 144. — Uilky, Nmith’s 
List Lep. Bor. Am., No. 5401, 1891. 

Phwttm jdntelln Chambers, Can. Ent., VII, 1875, p. 106; Bull. IT. R (tool. Surv., 
IV, 1878, p. 160.—AV vlsinciHam, Trans. Am. Kut. Hoc. Philu., X, 1882, 
p. 177. -Mcrtfeldt, Can. Ent., XV, 1883, p. 94 .—Hi ley, Smith’s List Lop. 
Bor. Am., No. 1512, 1891. 

Emppe Imcomin Busck, Dyar’s List Amor. U‘p., No. 5594, 1903. 

Chambers himself suggested the above synonomy, and his type of 
Phtmimt plutelh .in the V. National Museum (No. 4<>tf) proved on 
comparison witli Zelleris type of <r<*Muu leuwnuta in the Museum of 
Comparative Zoology to be identical. 

Habitat —Texas. - 


1 Cta, Ent, IV, p. 41. 

* Trane. Am. Ent. Soe. Phila., X, 1882, p. 177. 

* Through Miap Murtfekit, Cton. Ent., XV, p. 94-95. 
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EUCORDYLEA Dietz. 

Plate XXIX, fig. 14. 

j Eucorchflea Dietz, Ent. News*, XI, 1900, p. 349. 

Labial palpi largo, robust, second joint with dense expansible tuft 
of long hairs on the upper side, terminal joint shorter than second, 
smooth, pointed. 

Forewings elongate, narrow, dorsal edge slightly sinuate at vein 2, 
apex obtusely pointed; 12 veins, 7 and 8 out of fi; 3, 4, and 5 long, 
approximate from lower corner of cell; 2 distant, short. Hind wings 
trapezoidal, apex blunt, termen slightly Insinuate: 8 veins, 3 and 4 
nearly connate, 5 approximate to 4, 6 and 7 connate. 

This genus is a specialized development from Rram'<trin Haworth, 
easily recognized by the peculiar palpi. 

Only the one species is described; in Dr. Dietz's collection is another, 
smaller, mottled-gray species, which he kindly offered the writer for 
description, but it is not, in my judgment, in sufficiently good condition 
to describe. 

I am under obligation to Dr. Dietz for his liberal permission to 
make a slide of his unique type specimen in order to determine the 
venation with certainty. The figure is made from this type slide. 

EUCORDYLEA ATRUPICTELLA Dietz. 

Euoordylect atrvpictella Dietz, Ent, Xews, XI, 1900, p. 350, pi. i, figs. 1 and la.— 
Busck, Dyar’s List Amer. Lep., No. 5595, 1903. 

I have had opportunity to study carefully the type of this species 
in Dr. Dietz’s collection; it is a male. In the U. S. National Museum 
is another perfect male specimen, received from A. W. Hanham, 
collected in Ontario, Canada; the type is from Pennsylvania. 

RECURVARIA Haworth. 

Plate XXIX, fig. 15. 

Recurmria Haworth, Lep. Brit. Lond., 1829, p, 547. 

Evagom Cabmens, Proe. Arad. Nat. So. Phila,, 1800, p. 165. 

ffldothoa Chambers, Can. Ent., V, 1873, p. 1S6. 

Sinoc Chambers, Can. Ent., V, 1873, p. 231. 

Aphantmkt Meyrick, Handbook Br. Lep,, 1895, p. 579. 

Not RecurI'aria, (Haworth) Meyrick, Handbook Br. Lep,, 1895, p. 606. 

Labial palpi slightly thickened, with rough scales beneath; terminal 
joint pointed, shorter than second joint. Forewings elongate, narrow, 
pointed, dorsal edge slightly sinuate at vein 2; 12 veins, 7 and S out 
of 6; 3, 4, 5 long, approximate from end of cell, 2 short, separate. 
Hindwings narrower than forewings, trapezoidal, apex produced, 
pointed, termen sinuate; 8 veins, 3 and 4 connate, 5 approximate to 4, 
6 and 7 approximate. Forowings often with raised scales. The males 
of several of the American species have the costal hair pencil at base of 
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hindwing, which Zeller mentions in his species, belonging to this genus 
and which Lord Walsingham regarded as of generic value. 1 

I have before (p. 771) given the reasons why I ran not agree with 
him in this. 

Clemens’s careful definition of Ecigont «p!dtr!)nnu*t<'U<t does not 
leave any doubt about the generic characters of that species, even if 
there may be some differences of opinion about the identification of 
the species (p. 809). 

The type of Chambers’s genus Nino? is fuwojHtUidt'Ua, of which the 
unique type is in the Museum of Comparative Zoology. This is in 
verv poor condition, but shows positively that its generic characters 
are the same as those of Ewigora and of the two European species, 
mindla Hiibner and h untfella Linnaeus, at present included by Stau- 
dinger and Rebel in Rt>enrr«r!<( as now restricted (Apfunwuht Meyrick). 

The type of Chambers’s genus Eidothoa , wtguitonelhi, I regard as 
synonymous with Zeller’s Gelwhiu dot'xivitMUt* which also belongs to 
the present genus. 

The recognized species of Rectr/'wn'ki in America may be separated 
by the following table: 


Forewings more or less ochrcous. 1 

Fore wings not ochreous.-. 4 

1. Labial palpi pure white. rarirfld, p. 809 

Labial palpi with dark markings. 2 

2. Forewings with distinct rOw of Hack dots on costal apical edge. .‘1 

Forewings without such distinct dots. obliquestrigcUu, p. 811 

3. Forewings with indistinct angulated whitish fascia. (tjnritripinictrUa, p. 808 

Forewings without such fascia. colob) 1 Inn , p. 810 

4. Forewings very dark, nearly unicolorous. nUjru, p. 814 

Forewings lighter, not unicolorous. 5 

5. Forewings with oblique pronounced costal white streak at basal third cmUtlellu, p. 81-1 

Forewings without such pronounced streak. 6 

6. Forewings with black dorsal patch near base. mbhiiriia, p. 812 

Forewings without such patch. 7 

7. Dorsal edge of wings pure white... hrMrittcfla , p. 813 

Dorsal edge not white... 8 

8. Males with costal hair pencil at base of hindwing. tfuercirorrlift , p. 818 

Males without such hair pencil... j'Mtiwjellu, p. 811 


RECURVARIA APICITRIPTJNCTELLA Clemens. 


Em&ora apia&riptmctella Clemens, Proe, Acad. Nat. Hist. Philo., 1860, p. 165; 
Stainton Ed. No. Am. Tin., 1872, p, 120.—OnAMB-kas, Bull. U. N. (Jeol. 
Surv., 7V, 1878, p. 141.— Riley, Smith’s List Lep. Bor. Am., No. 5297,1891. 
Gelcckia {Emgoru) apiritripuncteUft Walsingham, Trans. Am. Ent. Hoc. Phila., 
X, 1882, p. 182. 

GHecJiia abtetseUa Packard, U. 8. Dept Agr, Rep., 1883, p. 150, pi. m, fig, 2; 
pi. xui, fig. 7; Rep. U. S, Ent Comm., 1890, p. 876, pi. ix, fig. 2; pi. xxvi, 
fig. 7. 

Jtecumaria ^pkifripundeUa Buses, Dyar’s List Amor. Lep,, No. 5596,1903. 


l Proc. Zook Boo. Load., 1897, p, 64. 
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While there is no difficulty about the identity of Clemens's genus, it 
is not quite so satisfactory with the specific identity' of his type of the 
genus. 

Lord Walsingham placed it as synonymous with Zeller's gilvosco- 
pellet , and as Clemens' type is not in existence it is difficult to prove or 
disprove the identity absolutely, and I should have left it on Walsing- 
ham’s authority, even though the synonymy seemed very strange from 
the quite different descriptions of the two species, if I had not been 
able to examine the evidence on which Lord Walsingham based his 
opinion in 1882. 

These specimens (labeled with Lord Walsingham's blue labels, nos. 
148,149, and 150, corresponding to his identification in his notebook 1 ), 
ai'e in Professor Fernald's collection, and they surely are not the same 
as the type of Zeller's gilvoscopella , preserved in excellent condition 
in the Museum of Comparative Zoology. 

They are in rather poor condition, but agree as far as can be made 
out with undoubted specimen of abietlsella Packard, a large, bred series 
of which is in the U. S. National Museum. 

Here also are to be found two specimens labeled in Lord Walsing¬ 
ham's handwriting aptcitripunctella , one determined in 1887 and one 
in 1891. The first is bred from locust and is robin iella Fitch (p. 812), 
and the other is the same as the specimens in Professor Fernald's 
collection and is abietisella Packard. 

That Lord Walsingham at that time, with the limited material at 
his command, was not very certain about these nearly related, similar 
species is shown by his suggestion 2 that dorshiiteifa Zeller and crista- 
tetta Chambers might also be mere varieties of apicitvipunctella. 

Clemens's description agrees well with abietisella^ but can npt be 
reconciled with Zeller's description of gilvoscopellet , the one belonging 
to the ochreous group, the other to the fuscous. 

While, then, absolute proof about this species can not bo obtained 
because the typo is lost, it seems evident to me, after careful analysis 
of the different descriptions and with large series of mostly bred speci¬ 
mens of all these allied species before me, that apidtripunctdla (1) 
can not bo Zeller's gilvoscopella , and (2) can not be any other species 
than Packard's abietisella. 

Food plant.—Abies canadensis. 

The males have the hair pencil at base of the hindwings. 

RECURVARIA VARIELLA Chambers. 

Gelechii varieUa Chambers, Can. Exit.,,1V, 1872, p. 174; VI, 1874, p. 241; Bull. 
U. S. Geol. Surv., IV, 1878, p. 148. -Riley, Smith’s List Lep. Bor. Am., 
No. 5507, 1891. 

Recurvaria variella Buses, Byar’s List Amer. Lep., No. 5597,1902. 

*See preface, p. 768. 9 Trans. Am. Ent. Soc. Phila., X, p. 182. 
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Type No. 465 in the U. S. National Museum of this species, re eivecl 
from Chambers with his handwriting on the label, is identical with 
types in the Museum of Comparative Zoology in Cambridge. 

They are in very poor condition, but agree well with description, 
and unquestionably represent this species. A slide of the wings made 
from the one side of the National Museum type, for the double pur¬ 
pose of preserving and studying the species, shows that it belongs in 
the present genus. 

I have bred a large series of these moth from bald cypress (7b,m- 
dium distinction) on grounds of the U. S. Department of Agriculture, 
Washington, District of Columbia. The larva? work in the same way 
as apicitripunctrfla on hemlock, uniting a few needles and feeding 
between them. The pupa is also found in silk lined tubes formed of a 
few needles. Several generations occur during the summer, the imagoes 
of one of which are very abundant in early July. 

RECURVARIA COLUBRINiE, new species. 

Eecurvaria colubrmw Busck, Dyar’s List Araer. Lep., No. 5598, 1902. 

Antennae light brown with white annulations. Labial palpi with sec¬ 
ond joint light brown, white at apex; terminal joint white with a broad 
brown annulation round middle and a narrow one just before the tip. 

Face, head, and thorax reddish white with scattered light-brown 
scales. Forewings dirty oehreous white, outer half suffused with light 
fuscous. On costa are three equidistant brown spots, one near base, 
one at middle, and one at the beginning of costal cilia. In the middle 
of the wing are three small brown spots in a straight longitudinal line, 
one at basal third, one at middle of wing, and one at the end of the 
cell. » Just within the dorsal cilia are two large ill-defined longitudinal 
brown spots, and at apical edge is a row of dark dots. 

Cilia whitish, mixed toward apex with fuscous. Hindwing silvery- 
fuscous, cilia yellowish. Legs dark brown with white annulations; 
posterior tibial above yellowish white, 

Ala/r expanse .—10 mm. 

Type.— No. 6354, U.&N.M. 

This moth was bred in the insectary of U. S. Department of Agri¬ 
culture by Mr. Th. Pergande, from Psylln galls on Colulrha texensis 
received from Mr. E. A. Schwarz, from Rockporfc, Texas, August, 1894. 

Mr. Pergande writes in the notebook on this species under no. 6336: 

Pound in Psylla galls on Colubtina texana, a small Tineid larva of a yellowish white 
r with the incisions between the segments pinkish and the head and cervical 
* $$$& y#ow. This lam feeds upon the Psyllids; there were also found within the 
I ^allf p^pse belonging to this larva. 

'/ft ,unwilling to doubt so careful and trained an observer as 
^W tbat tbe generic relations of the species 
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indicate that the Psyl lid-galls were merely used as ail accidental con¬ 
venient retreat for pupation and that the species probabh T is a vege¬ 
table feeder as the other species of the genus, whose life histories are 
known. 


RECURVARIA OBLIQUISTRIGELLA Chambers. 

Anctrsia ohllquklrUjella Chambers, Can. Ent., IV, 1872, p. 65. 

GelechIn obhqiuxtrhjella Chambers, ('an. Ent., IV, 1S72, ]>. 175; VII, 1875, p. 106; 
IX, 1877, p. 24; X, 1878, p. 50; Bull. V. S. Geol. Surw, IV,' 1878, p. 145.— 
Riley, Smith’s List Lep. Bor. Am., No. 5422,1891. 

Recvmmti obliquiatrhjelhf Busck, DyarV List Amer. Lep., Xo. 5599, 1902. 

Not Gelechia obfiqnistrif/ella Packard, V. S. Ent. Comm. Rep., V, 1S90, p. 850, 
tig. 284. 

In Professor FernahTs collection I have examined several specimens 
received from Chambers as this species and identified by Lord TV*al- 
singham in 18N2 as ohliqu!xtt'i</elI<t. One of these I obtained through 
the kindness of Professor Fernald for the U. S. National Museum. 
They are identical with the type in the Museum of Comparative 
Zoology, as far as the miserable condition of this latter permits 
identification. At least they agree gcnerically and belong to the 
present genus. These specimens agree tolerably well with Chambers's 
description. 

Packard 1 figures a (rdrchht, bred from spruce and which had been 
determined by Professor Fernald as Gdechiit ohUquistriyclla, 

But the species figured is surely not the present species, agreeing 
neither with the types nor with the description of ifoliquhtrigclhi^ the 
food plant of which must for the present stand unknown. 

This species has not the hair pencil at base of hindwing in the males. 

RECURVARIA CRATAEGELLA, new species. 

Remrrariu cratwyclla Buhck, Pvar’s Lint Atner. Lep., Xo. 5600, 1902. 

? RccurvarUi mtnella IIxIbneu, Stand higer ami Rel«?l Cat. Eur. Lep., II, No. 
2874, 1901. 

Antenna) whitish with indistinct narrow dark-brown annulations. 
Labial palpi ‘whitish with two black annulations on each joint, tip 
white. Face, head, and thorax white suffused with fuscous. 

Forewings white thickly sprinkled with fuscous. From near the 
base of costa is an outwardly directed oblique ill-defined black streak, 
not reaching to the dorsal edge, more or less interrupted at the fold 
and bordered on the outside with white scales. From middle of costa 
is a similar, parallel, interrupted dark streak still less clearly defined. 
At the end of. the cell in middle of wing is a shox*t black longitudinal 
streak; below this on dorsal edge is a small black spot and on costal 
edge is two similar black spots, one at apical third, the other just 

l U. 8, Ent. Comm. Rqvort, V, p. 850, tig. 284. 
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before apex. Cilia white, speckled black, and fuscous. Hind wings 
light silvery fuscous, cilia a shade lighter than wing; male without 
costal hairpencil. 

Abdomen dark fuscous, anal tuft silvery gray; legs white with 
black annulations; hairs on posterior tibia silvery white. Alar ex¬ 
panse, 12 mm. 

Type.— No. 6855, U.S.N.M. 

Bred by Dr. William Dietz in Hazleton, Pennsylvania, from Cratzegus 
tomentosux in June, but without any notes on the larva or its habit. 

The species is very near the other fuscous species of the genus and 
easily mixed with cristatella Chambers, but besides minor colorational 
differences, it differs in the lack of hairpencil at base of hind wings in 
the male. 

I am, at present, unable to separate this species from a series of 
authentic European specimens of Reexvn^aria nanellu Hubner, and I am 
conscious of the probability of my making a synonym of this species, 
the life history of which, according to Meyrick's Handbook of British 
Lepidoptera, is not definitely known, but which is variously said to 
feed in flowers or in shoots of pear or on lichens growing on the 
trunk. 

As long as definite knowledge of the larva of both species is lacking, 
X regard it a much better policy to treat the American form as a 
distinct species, instead of running the risk of wrongly recording 
European species in America, which has already been done, too hastily 
in my opinion, in other groups of Tineinee. Such records are very 
difficult to disprove, and, if wrong, not only encumber our lists and 
tables, but give false ideas of geographical distribution. 

RECURVARIA ROBINIELLA Fitch. 


Anaeampm robinlella Fitcii, Rep. Nox. Benef. Insects N. York, V, 1859, p. 

885.— Chambers, Can. Ent., HI, 1871, pp. 163, 183. 

Gelechia robiniettn Chambers, Bull. U. S. (tool. Surv. f TV, 1878, p. 146 .—Riley, 
Smith's List Lep. Bor. Am., No. 5469, 1891. 

Sinoe fiiwopallhlella Chambers, Can. Ent., V, 1873, p. 231; VIT, 1875, pp. 105,106. 
Gelechia {Sinoe) fimvpalUrfella Chambers, Can. Ent., IX, 1877, p. 24; Rep. IT. S. 
Dept. Agr., 1879, p. 225. 

Gelechia fmcopallidella Chambers, Bull. U. S. Cool. Surv., 1878, IV, p. 143.— 
Riley, Smith's List Lep. Bor. Am., No, 5371, 1891. 

Gelechia robinixfoliella Chambers, Rep. U. S. Dept. Agr., p. 224, 1879. 

Mecurvaria robinieUa Busch, Dyar’s List Am. Lep., No. 5601, 1902. 


Ab already realized by Chambers, Fitch evidently made a mistake in 
associating his moth described as Anacampsi* robinietta with the larva 
abd ttap*^ ^ascribed upd^r that name. This is clear, as *he could not 
ajmoth ifith alar expanse 0,45 inch from a full-grown larva only 

r JBffcph colfeofed A$ei SdSmiftf •Ja^veslia- the autumn and in the spring 
^ some other larger larva 
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have been present, unnoticed by Fitch, from which the moth came, 
which he associated with the larva and mine, he had taken notes on 
the previous fall. His description of the moth is not very satisfac¬ 
tory, but there is no other species feeding on Robinia but the present 
of about the size he gives, and it is reasonably certain that this is the 
species he had under consideration. 

Chambers’s type of Sinie fmeopall idel la I have examined in the 
Museum of Comparative Zoology. It is in very poor condition, but 
agrees well with the description as far as could be made out, and 
shows positively that its generic characters are identical with those of 
Emgora Clemens, and also that it is specifically identical with the 
common Robinia-feeding species, which Chambers later described as 
Gelechia robinisefoliella , he himself suggesting that it was the same 
species as previously described by him as fwseopallidella. 

A large bred series is in U. S. National Museum. 

The males have no hairpencil at base of hindwing. 

Habitat .—Texas, Kentucky, eastern United States. 

RECURVARIA QUERCIVORELLA Chambers. 

Gelechia quercivorella Chambers, Can. Ent., IV, 1872, p. 173; Bull. U. S. Geol. 
Surv., IV, 1878, p. 146 — Riley, Smith's List Lep. Bor. Am., No. 5462, 
1891. 

Gelechia, ( Teleia) gilviscopella Zeller, Verb. k. k. zool.-bot. Gesell. Wien, 
XXIII, 1873, p. 266. 

Gelechia gilvoscopella Chambers, Bull. U. S. Geol. Surv., IV, 1878, p. 144 .—Riley, 
Smith's List Lep. Bor. Am., No. 5297 (part) 1891. 

Recurvaria quercivorella Busck, Dyar's List Amer. Lep., No. 5602,1903. 

Zeller’s two types (males) of giboiscopelht in the museum in Cam¬ 
bridge are in perfect condition and show this species to be a much 
larger and darker species than Clemens apkltripunciella. Identical 
specimens in large series are in U. S. National Museum. The type in 
Cambridge of Chambers qtutrcivorellu is in miserable condition, con¬ 
sisting only of head with palpi, thorax, and one forewing. It is, how¬ 
ever, undoubtedly a Recurvaria, and I have no hesitancy, after careful 
comparison with Zeller’s types of gilmmcojyeHa , to determine it as the 
same as this species, which is also an Oak-feeder. 

Chambers’ name must take precedence. 

Habitat .—Kentucky, Texas, eastern United States. 

RECURVARIA DORSIVITTELLA Zeller. 

Gelechia ( TeUia f) dorsivittella Zeller, Verh. k. k. zool.-bot. Gesell. Wien, XXIII, 
1873, p, 267, pi. in, fig. 20. 

Gelechia dorsivitteUa Chambers, Ball. U, S. Geol. Sur., IV, 1878, p. 343.— Riley, 
Smith's List Lep. Bor. Am., No. 5357, 1891. 

Aristotelia dorsivitteUa Walsixgham, Proc. Zool. Soc. Lond., 1897, p. 66. 

Aristotelia dorsiviteUa Dietz, Smith's List Ins. N. Jersey, 3900, p. 475. 

Eidothoa vagatioeUa Chambers, Can. Ent., V, 1873, p. 187; VII, 1875, p. 105. 
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firh'chiu ragatloella Chauueus, Hull. V. S. < Hurv , IV, LS78, p. 147 .—Riley, 
Smith's Lii't Lej». Dor. Am , No. 5505, 1801. 

llfciirmnrr Aomnttdhi BrwK, hyar’s List Amor. Lop , No. 5001}, 1008. 

Typo of floiwrjft' I In was found in the museum in C 'umbridgc in 
good condition in JIa\, 14*00, and agrees with a specimen determined 
by Lord Walsingham in tho U. S. National Museum. 

I assume the svnonyim .of Chambers' rar/at/ocl/a^ which seems rea¬ 
sonably certain from tho generic and specific descriptions of that 
species, all authentic material of which is lost. 

Habitat —Texas, Kentucky, Eastern United States, West Indies. 

RECURVARIA CRISTATELLA Chambers. 

GeMtttt emtatrfhi C'hambbkk, (Inn. Quart. Journ. II, 1875, j>, 241; Bull. 
17. 8. Ueol. 8urv M IV, 3878, p. 142.— Riley, Smith’s List Lcp. Bor. Am., No. 
5346, 1891. 

Gelechla (Emgora) er inf ate (la AValhikou vm, Tran*. Am. Ent. Hoc. Phila., X, 1882, 
pp. 179, 382. 

Recurrarki cmtateUa Busck, Dvar’s List Anier. Lcp., No. 5604, 1903. 

Type No. 441) in the U. B. National Museum, received from Cham¬ 
bers, is identical with four types examined by the writer in the 
Museum of Compai*ative Zoology. 

The former is a male and has tho yellow hair pencil on hindwing; so 
have the males in Cambridge. No other specimens are known to me. 

Habitat .—Kentucky. 

RECURVARIA NIGRA, new species. 

Recurvaria nigra Bfsok, Dyar’s List Ainer. Lep., No. 5605, 1903. 

Antennse black, with indistinct narrow silvery annulations. Labial 
palpi with second joint black except at apex, which is silvery white; 
terminal joint white, with two broad black annulations; extreme tip 
white. 

Face, head, and thorax black, with purplish reflections. Ground 
color of forewings silvery white, but so thickly overlaid with black 
and dark fuscous scales as to appear black to the naked eye. Under 
a lens is indistinctly seen six deep black spots of raised scales in two 
rows, one above, the other below fold. At apical fourth is a very 
narrow, irregular, V -shaped, silvery white fascia, with the angle pointed 
toward the tip of the wing, and farther out toward apex is a very indis¬ 
tinct thin row of white scales, parallel with the costal edge and meet¬ 
ing a similar line parallel to the dorsal edge just before apex. Cilia 
dark gray. Hind wings nearly black, with metallic luster. Legs black, 
with white annulations; tuft on posterior tibite silvery white. 

Alar e&pame *—11 min. 

Habitat *—District of Columbia. 

Type,— No. 6356, U.S.N.M. 
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The larva feeds presumably on Hypericum, frvticaxa . but was not 
observed. The moth was reared accidentally May 5, in a jar contain¬ 
ing another Tineid under observation on the above plant. 

TRYPANISMA Clemens. 

Plate XXIX, %. 16. 

Trijpanisina Clemens, Proe. Ent. Soc. Plula., 1860, p. 168; X. A. Tiueina, 1872, 

' p. 125. 

With his usual care Dr. Clemens characterized this genus, so that 
it can be readily and unquestionably recognized even with the type 
lost. 

It has the labial palpi moderate, second joint slightly thickened, with 
rough scales beneath, terminal joint as long as second, rather thick, 
but smooth and pointed. Fore wings elongate, pointed; 12 veins, 7 and 
8 out of 6, 3 and 4 stalked; hind wings a little narrower than fore¬ 
wings, apex produced, termen emarginate; 8 veins. 3 and A connate, 5 
approximate to 4, 6, and 7 stalked. 

It was interesting to discover a new species of this genus with iden¬ 
tical habits and structure. 

The two known species can be thus separated; 


Head and face white... .fagtfla, p. 816 

Head and face suffused with fuscous.-. *prudem % p. 815 


TRYPANISMA PRUDENS Clemens. 

Tnjpanisma prudem Clemens, Proc. Ent. Sot*. Phila., 1860, p. 168; Stainton Ed. 
Tin, N. Am., 1872, p. 125.— Chambers, Can. Ent., V, 1873, p. 188,— Riley, 
Smith’s List Lep. Bor. Am., No. 5589,1891 .—Busck, Dyar’a List Amer. Lep., 
No. 5606, 1903. 

Tripanima prudens Chambers, Bull. U. S. Geol. Surv., IV, 1878, p. 166. 

Gelechia qumquetiwuah'lht Chambers, Can. Ent., IV, 1872, p. 191; Bull. IT. 8- Geol. 
Surv., IV, 1878, p. 146.— Riley, Smith's List Lep. Bor. Am., No. 5464,1891. 

Clemenses type is lost, but I had no difficulty in positively identify¬ 
ing his species by rearing the characteristic larva, which feeds on the 
upperside of oak leaves under a thin sheet of silk, with a safety exit 
to the underside of the leaf, as Clemens described. 

These bred moths, now in U. S. National Museum, agree perfectly, 
generically and specifically with Clemens" description, and represent 
without doubt the species. 

They were carefully compared with and found identical with Cham¬ 
bers’type of Gelechia yuinqueanmdella in the Museum of Compara¬ 
tive Zoology in Cambridge, which, furnished with Chambers’ label, 
was found sufficiently well preserved to be easily recognizable, and 
which agreed with his description. 

Chambers’ notes on the early stages further verifies this synonymy. 
Chambers wrote that he was not acquainted with Tryptmiwnaprudt-mA 

Habitat .—Pennsylvania, District of Columbia, 

1 Can. Ent*, V, p. 188. 
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TRYPANISMA FAGELLA, new species. 

Truptumma fayefta Buses, Dyar’s Lint Amor. Lep., No. 5607, 1902. 

Antennas dark, fuscous, annulated with white. Labial palpi whitish, 
with a black annulation at base of terminal joint and one just before 
the tip. Face and head white, thorax light gray. 

Ground color of forewings yellowish white, but thickly suffused 
with black and gray scales, so that the wings look light gray to the 
naked eye. At the middle of the cell is a circular group of dense 
black scales, followed by a patch of yellow, with only slight dark 
sprinkling. At beginning of costal cilia is a nearly black large out¬ 
wardly directed streak, and on the dorsal side opposite a small corre¬ 
sponding black patch. These black markings are edged broadly on 
the outside with unsprinkled yellow. 

Hindwing and cilia light silvery gray. Abdomen silvery gray. 
Legs on the outside barred with black and silvery yellow, on the inside 
silvery gray. 

Alar expame .—9 mm. 

Habitat .—District of Columbia. 

Type.— No. 6357, U.S.N.M. 

The larva is similar to and feeds in the same manner as T prudens, 
but has as food plant beech. Like the oak feeder, it pupates in a 
slight web on the underside of the leaf, which is drawn into a shallow 
fold. 

The moth is generically identical with the type of the genus and 
resembles it in size and general appearance, but it is a much lighter 
species. 

EPITHECTIS Meyriek. 

Plate XXX, fig. 17, 

Ep'dhectk Meykick, Handbook Brit. Lepidoptera, 1895, p. 580. 

Taygete Chambers (not Tmjgdis Hubner), Can. Entomologist, V, 1873, p. 231. 

Parana Olemenb (not Duponchel), Proe. Acad. Nat. Sci. Phil., 1860, p. 173, 

Meyrick’s definition of this genus is as follows: 

Second joint of labial palpi thickened with rough scales beneath, terminal nearly 
as long as second, somewhat roughened anteriorly. Forewings elongate, pointed, 
7 and 8 out of 6. Hindwings I, trapezoidal, apex pointed, tennen somewhat sinuate, 
cilia I; 3 and 4 connate, 5 somewhat approximate, 6 and 7 stalked. 

A series of attrihutella Walker (difficiUsella Chambers), type of 
Chambers 5 genus Taygete was submitted to Dr. Meyrick, who unhesi¬ 
tatingly pronounced his genus JEpithectis a synonym of Chambers’s 
genus. 

As, however, the name Taygete is preoccupied, Meyrick’s later name 
wall stand, and the genus must be included in the American fauna. 

X have not personally examined any European species of the genus, 
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but that is superfluous after such an authoritative determination. Some 
of the American species have a tendency for veins 3 and 4 in hind wing 
to become short-stalked instead of connate and have the discal vein 
nearly obsolete. Some of the species present a character, which is 
noteworthy and which I do not know whether it is found in the 
European forms—at least, it is not noted by Mr. Meyrick in his gen¬ 
eric synopsis—namely, the long-stalked veins 6 and 7 in thehindwing, 
which both go to the costal edge, not, as might be expected, inclosing 
the apex. 

I am acquainted with the following species, which may be separated 


ihu : 

Fore wings with black dash at tornus.4 mbmnella , p. 819 

Fore wings without such dash. 1 

1. Entire wing overlaid with dark scales. 2 

Wing light with dark spots. 3 

2. Forewings with transverse markings. yattugeuiteUa, p. 819 

Forewings without such . xyloiculella , p. 818 

3. Ground color whitish gray. attrihutella, p. 817 

Ground color yellowish... 4 

4. Apical part of forewings light. bicostovnaculdla , j>. 817 

Apical part of forewings dark. saundersella , p. 819 


EPITHECTIS ATTRIBUTELLA Walker. 

Gelechia atiribulella Walker, Cat. Lep. Brit. Mus., XXIX, 1864, p. 593.— Wal- 
singham, Trans. Amer. Ent. Soe., Phila., X, 1882, p. 182.— Riley, Smith's 
List Lep Bor. Am., No. 5315, 1891. 

Evugora difficilmlht Chambers, Can. Ent., IV, 1872, p. 65. 

Gelechia diffiriUsella Chambers,. Can. Ent., IV, 1872, p. 192; V, 1873, pp. 187-188; 
Bull. U. S. Geol. Surv., IV, 1878, p. 142. 

Taggefe diflivilmlla Chambers, Can. Ent., V, 1873, p. 231; VII, 1875, pp. 105, 
106; Cinn. Quart. Journ. Sci., II, 1875, p. 289; Can. Ent., VIII, 1876, p. 19. 

Epitheetb* attrihutella Busck, Dyar’s List Amer. Lep., No. 5608, 1903. 

Two of Chambers's types of Gelwhin diJficiUxellu (type no. 444) 
and specimens thus determined by Lord Walsingham are in the IT. S. 
National Museum. They agree well with Chambers 1 description and 
were found identical with Chambers’ types in the museum in Cambridge. 

Lord Walsingham established the synonymy with Walker’s species. 

It is a very common species, collected by the writer in numbers on 
trunks of trees in Washington, District of Columbia. 

Other specimens in the U. S. National Museum bear the following 
locality labels: Virginia, Maryland, Pennsylvania, and New York; the 
types came from Kentucky. 

EPITHECTIS BICOSTOMACULELLA Chambers. 

Gelechia bicostomaculeUa Chambers, Bull. U. S. Geoi. Surv., Ill, 1877, p. 127; 
IV, 1878, p. 141.— Riley, Smith's List Lep. Bor. Am., No. 5322,1891. 

Epithecliz bicoatomaculella Busck, Dyar’s List Amer. Lep., No. 5609, 1903. 

Proc. N. M. vol. xxv—02—*-52 
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Not GekcMa licostomaculelln Dietz, Smith’s List Ins. N. Jersey, 1900, p. 474; 

BrscK, Dyar’s List Amer. Lei>., No. 5755, 1903. 

Chambers had named another species Deph-axittiu birostomaculd/a 1 
before describing this species, but changed that name later to ipurei 
follella ,* when he discovered its food plant. This change was, of 
course, inadmissible, and the name bicontomaoulella must bo retained 
for that species, which is a true Odeohia , common in the Eastern States 
(p. 879). This, however, need not now interfere with the name of the 
present Colorado species, when it is transferred to Epitk/’ctix, to which 
genus it was found to belong on examination of the typo in the Museum 
of Comparative Zoology in Cambridge. 

It is a very distinctly recognized species, of which, besides the type, 
1 have seen only few specimens in Dr. Dietz’s collection from Colorado 
like the type, and in U. S. National Museum from Arizona, collected 
by Messrs. E. A. Schwarz and H. S. Barber. 

EPXTHECTIS SYLVICOLELLA, new species. 

Epitliectis eylvimkUa Buses, Dyar’s List Amer. Lep., No. 5610, 1903. 

Antennae dark fuscous, very indistinctly lighter annulated. 

Labial palpi dark brown, second joint with apex and a narrow annu- 
lation below apex white; terminal joint with tip and two annulations 
white. 

Face and head whitish, flecked with light brown. 

Forewings, ground color white, thickly overlaid with dark fuscous. 
Three costal spots dark brown, nearly black, one at base, one just 
before tie costal cilia, and one midway between these. 

At the beginning of costal cilia is a whitish spot less overlaid with 
fuscous than the rest of the wing, and opposite on the dorsal margin 
is a similar but smaller spot. At basal third of dorsal margin is a 
short, transverse, oblique dark streak reaching the fold, on which it 
widens out to a small dark spot, sometimes more prominent than the 
streak and edged exteriorly with a few white scales. 

On the middle of the disk is a blackish oblong dot edged with white, 
and at the end of the disk is a similar rather more prominent dot. 
Between and immediately below these dots is an oblong, longitudinal, 
dark-brown streak. At base of cilia, around costal, apical, and dorsal 
edge, is. a row of equidistant dark-brown spots. Glia yellowish fus¬ 
cous. Hindwing light gray, with bluish reflections. Cilia yellowish. 
Legs yellowish, tarsi annulated with black. 

Alar eaapame .—15 mm. 

, Type.— No. 6358, U.S.N.M. 
t ' Etabiiat.—Nevr York. 

The types of this species were found in Fitch’s collection, now in 

' ! : ’ban. Bat, IV, p. 127. “Idem., IV, p. 202. 
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the National Museum, and were labeled in his handwriting Anacampsts 
sylvicolella; hence the name. 

EPITHECTIS SUBSIMELLA Clemens. 

Parasia ? mbsimdla Clemens, Proc. Acad. Nat. Sci. Phila., 1860, p. 173; Stain- 
ton Ed. N. Am. Tin., 1872, p. 137. 

Parasia subsimella Chambers, Bull. U. S. Geol. Surv., IV, 1878, p. 160. — Riley, 
Smith’s List Lep. Bor. Am., No. 5588, 1891. 

Epithectis subsimetta Buses, Dvar’s List Amer. Lep., No. 5611, 1903. 

Clemens' type is lost, but his generic characterization of this species 
shows that it must belong to the present genus. 

A specimen in the U. S. National Museum, labeled by Lord Wal- 
singham Gelechia consin usella Chambers, and which has a striking 
external similarity to that species, Aprosenana con&inmeUa, p. 844, but 
which on examination was found to be an Epithectis , I have with but 
slight hesitation determined as the present species, with the description 
of which it agrees in all particulars. 

EPITHECTIS SAUNDERSELLA Chambers. 

Gelechia saundersella Chambers, Can. Ent., VIII, 1876, p. 173; Bull. U. S. Geol. 
Surv., IV, 1878, p. 147.— Riley, Smith’s List. Lep. Bor. Am , No. 5476,1891. 

Epithectis saundersella Busck, Dyar’s List Amer. Lep., No. 5612, 1903. 

A specimen with Chambers' label on the pin is in the U. S. National 
Museum, which I have compared and found identical with Chambers’ 
types in Cambridge Museum. It is a very small, conspicuously spot¬ 
ted species, easily recognized from the description. I have seen no 
other specimen, and I refer it with some hesitancy to the present 
genus, not being able to ascertain the venation with absolute certainty. 

Habitat . —Kentucky. 

EPITHECTIS GALL^EGENITELLA Clemens. 

Gelechia galltegenUella Clemens, Proc. Ent. Boo. Phila., II, 1864, p. 420; Proc. 
Ent. Soc. Phila., Ill, 1865, p. 506; Stainton Ed. Tin. N. Am., 1872, pp. 
242, 259.— Chambers, Bull. U. S. Geol. Surv., IV, 1878, p. 143.— Riley, 
Smith’s List Lep. Bor. Am,, No. 5376,1891.— Dietz, Smith’s Ins, N, Jersey, 
1900, p. 474. 

Gelechia gminella Riley, Can. Ent., Ill, 1871, p. 195.— Chambers, Bull. TJ. S. 
Geol. Surv., IV, 1878, p. 143.— Riley, Smith’s List Lep. Bor. Am., No. 5379, 
1891. 

Eptikectis galltegenitella Buses, Dyar’s List Amer. Lep., No. 5613, 1903. 

Not genimella Linnaeus. 

The type of this species is lost, but I have no doubt it is the same 
species that Riley thought was the European Stenolechia gemmdla 
Linnaeus. Both were bred from Cynipid galls on oak, and Clemens’ 
description exactly fits Riley’s specimen now in U, S. National Museum. 
There are also other specimens, bred by Miss Murtfeldt and by the 
writer from the same kind of galls. 
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PARALECHIA, new genus. 

Plate XXX, fig. 18. 

Antenme simple, rather thick, three-fourths as long as forowing. 
Labial palpi moderate, curved, ascending; second joint somewhat 
thickened beneath with rough scales; terminal joint shorter than 
second, pointed. Forewings elongate, ovate; apex bluntly pointed, 
dorsal edge slightly sinuate at vein 2; 12 veins, 7 and 8 stalked to 
costa, 6 separate; 3, 1, and 5 long approximate from end of cell, 2 dis¬ 
tant shorter. 

Hindwings narrower than forewings, elongate trapezoidal, termon 
slightly sinuate below apex; 8 veins, 6 and 7 parallel, 5 approximate 
to 4, 3 and 4 connate or short stalked. 

Forewings with raised scales. 

Only the following two species are at present known: 

Forewings white and black. cristifmcieUa, p. 820 

Forewings brown. pinifoliella , p. 820 

PARALECHIA PINIFOLIELLA Chambers. 

Gelechia pinifoliella Chambers, Journ. Cinn. Soc. Nat. Hist., II, 1880, p. 181.— 
Comstock, Rep. U. S. Ent. Comm., V, 1890, p. 798, fig. 269 ,—Riley, Smiths 
ListLep. Bor. Am., No. 5448. 

Aristotelia pinifoliella Diets;, Smith’s List Ins. N. Jersey, 1900, p. 475. 

Paralechia pinifoliella Busck, Dyar’s List. Amer. Lep., No. 5614, 1903, 

Chambers type (No. 458) and a large bred series of this common 
moth are in the U. S. National Museum. 

Habitat .—Atlantic States. 

PARALECHIA CRISTIFASCIELLA Chambers. 

Gelechia cristifaseiella Chambers, Bull. U. S. Geol, Surv., IV, 1878, pp. 87,142.— 
Riley, Smith’s List Lep. Bor. Am., No. 6347, 1891. 

Gelechia ( Pcecilia) inscripta Walsingham, Trans. Am. Ent. Soc. Phila., X, 1882, 

p. 180. 

Gelechia inscripta Riley, Smith’s ListLep, Bor. Am., No. 5390, 1891.— Dietz, 
Smith’s List Ins. N. Jersey, 1900, p. 474. 

Paralechia cristifaseiella Busck, Dyar’s List Amer. Lep., No. 5615, 1903. 

In the Museum of Comparative Zoology in Cambridge there are two 
types of cristifaseiella , received from Chambers and in good condi¬ 
tion, They show conclusively that this species is the same as Wals- 
ingham’s inscripta, an authentic specimen of which, labeled by the 
author, is in the U. S. National Museum. The descriptions also agree. 

I have repeatedly bred this species from oak, where the larva and 
pupa are found between leaves spun together, but have unfortunately 
no serviceable description of the larva. 

The moth from overwintered pupm appears in April, and in Juh 
another generation is found as imagos. 

Habitat. —Eastern United States, Missouri, Kentucky* 
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PHTHORIM^A Meyrick. 

Plate XXX, tig. 19. 

Phtlummsca Meyrick, Entom. Mo. Mag., XXXVIII, 3902, p. 103. 

Dr. Edward Merrick has been so kind as to publish this well- 
founded genus, which has Gelechia operculella Zeller as type, in advance 
of his paper, so that it could be included in this revision. 

It has the following characters: Labial palpi long, curved; second 
joint with heav^v divided brush beneath; terminal joint nearly as long 
as second, somewhat thickened, with appressed scales, especially at 
base; apex pointed. 

Forewings elongate orate pointed; 12 veins, 7 and 8 stalked to costa, 
rest separate; hindwings as broad as forewings, apex pointed, termen 
sinuate below apex; 8 veins; 6 and 7 separate parallel, 5 nearest 4, 3 
and 4 connate. In the males the basal half of costal edge forms a 
broad, shallow fold in which a large, expansible bunch of long, scale¬ 
like hairs find place when the insect is at rest. 

The recognized American species may be separated thus: 


With longitudinal black streaks on fore wings. struUella, p. 822 

Without such streaks. 1 

1. With dark marking on outer half of costal edge. vmrmorella, p. 823 

Without such markings. 2 

2. With distinct longitudinal ochreous streaks. operculella , p. 821 

Without such Rtreak s. gloch ineUa , p. 822 


PHTHORIM/EA OPERCULELLA Zeller. 

Gelechia temlla Walker (not Fischer v. Rohtekstamm), Oat. Lep. Ins. Brit. 
Mus., XXX, 1864, p. 1024. 

Gelechia (/ Bryotropha) opermldla Zeller, Verb. k. k. ssool.-bot. (-resell. Wien, 
XXIII, 1873, p. 262. 

Gelechia opermldla, Chambers, Bull. IT. 8. Geol. Surv., IV, 1878, p. 145.— Riley, 
Smith’s List Lep. Bor. Am., No. 5434, 1891.— Howard, 0. 8. Dept. Agr., 
Farmers’ Bull., No. 120, 1900, p. 23. 

Bryotropha solandlu Boisditval, Journ. Soc. Cent. Hort. <1 e France, 1874, VIII, 
p. 713. 

Gelechia tahacella Ragonot, Bull. Hoc. Ent. France, 1879. 

Gelechia solanella St ac dinger and Rebel, Cat. Lep. Kup., II, No. 2636, 1901. 

Phtorimna operculella Meyrick, Ent. Mo. Mag., XXXVIII, 1902, p. 103 .—Buhck, 
Dyar’s List Amer. Lep., No. 5616, 1903. 

While studying Zeller's types in the Museum of Comparative Zool¬ 
ogy in Cambridge, during May, 1900,1 decided that his Gelechia oper¬ 
culella was the same as the common tobacco and potato feeding Tineid, 
which had hitherto passed under the name solan ella Boisduval. 
Zeller’s types in Cambridge, which are in fine condition, leave no doubt 
thereon, and his description and figure further substantiate it. 

However, I did not at the time wish to change the name of so well- 
known an insect entirely on my own observation, but was able, through 
the kindness of Mr. S. Henshaw, to submit one type (male) to Mr. E, 
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Meyriek, who, by return mail, pronounced it to bo solan ell a Boisduval, 
which name must fall for the earlier one of Zeller. 

Zeller described two females, which he associated with this species 
with some doubt; it seems evident from his remarks that these two 
female "types'* are really another species, as Zeller himself surmised. 
They are, with one male, in the collection of Lord Walsingham 

The species, which likely has its original home in America, is now 
introduced in Europe, Africa, and Australia, and is of some economic 
importance, owing to the damage to tobacco and potato crops accom¬ 
plished by it. 

The different life modes on the two food plants, as leaf miner on 
tobacco and as borer in the potato, are equally well known and have 
been the subject of a large amount of literature in economic ento¬ 
mology, references to which are not attempted here. Among the 
most important are those of Dr. L. O. Howard. 1 

In the U. S- National Museum are bred specimens compared by the 
writer with Zeller’s types and many specimens determined by Lord 
Walsingham as Gelechia solmiella Boisduval, besides a very large 
series bred from tobacco and potato in the insectary of U. S. Depart¬ 
ment of Agriculture. 

PHTHORIMiEA GLOCHINELLA Zeller. 

Gelechia glochmella Zeller, Verh. k. k. zool.-bot. (resell. Wien, XXIII, 1873, 
p. 263, pi. in, fig. 18.— Chambers, Bull. IT. S. Geol. Surv., Ill, 1878, p. 
144.— Riley, Smith’s List Lep. Bor. Am. 

Gelechia mlaniella Chambers, Can. Ent., V, 1873, p. 176; Cinn. Quart: Joum. 
SdL, II, 1875, p. 239. 

Gelechia cmereJla Murtfeldt, Can. Ent,, XIII, 1881, p. 244. 

Qdechia inconspicuella Murtfeldt, Can. Ent., XV, 1883, p 139. 

Gelechia piscipellh Riley (not Zeller), Smith’s List Lep. Bor. Am., No. 5450,1891. 

PMhoHma’a glochmella Bcisck, JDyar’s list Amor. Lep., No. 5617, 1903. 

This is the smaller and plainer species bred by Miss Murtfoldt from 
Solcmtm and mixed up by Chambers with his smiiUdla (p. 779). In 
the U. S. National Museum is a specimen named by Lord Walsing¬ 
ham Gelechia glochmella; also a large bred scries received from Miss 
Murtfeldt. 

The male genetalia as figured by Zeller is the surest distinguishing 
character from the preceding very similar species. 

P*iT?HORIMZEA STRIATBLLA Murtfeldt. 

Eumtoptm stricUeUa Murtfeldt, Can. Ent., XXXII, 1900, p. 163* 

„ Pkthorimxa sHatetta Ruses, Dyar’s List Amer. Lep., No. 5618, 1902. 

Lord Walsingham determined this insect generically for Miss Murt- 
feldSfi and 'placed it in his West Indian genus Eucatoptus, but even if 

i,'IV, p* 239, and Report United States Department of Agriculture, 
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that genus would hold (p. 794) the present, species could not bo included, 
as it differs from Walsinghamfs characterization both in palpi and 
wing structure. 

Types, received from Miss Murtfeldt (Missouri), are in U. S. 
National Museum, where there is also a large series bred from Solan um 
by Mr. D. W. Coquillett in Los Angeles, California. 

PHTHORIMiEA MARMORELLA Chambers. 

Geleclda marmorella Chambers, Cinn. Quart. Journ. Sei., II, 1875, p. 239; Bull. 
U. S. Geol. Surv., IV, 1878, p. 144.— Riley, Smith’s List Lep. Bor. Am., 
No. 54061, 1891. 

Phthorimsca marmorella Bitsck, Dvar’s List Amer. Lep., No. 5619, 1903. 

Two types of this species in poor condition are in the Museum of 
Comparative Zoology. They show it to be a species of Phthorimaea 
different from any other recognized species. I have not met with other 
specimens. 

Hall tat. —Kentucky. 

GNOHIMOSCHEMA Busek. 

Plate XXX, fig. 20. 

Gnorimofichema Busck, Proc. U. S. Nat. Mus., XXIII, 1900, p. 227. 

Antennae simple; labial palpi long curved, second joint large, with 
a well-developed, furrowed brush beneath; terminal joint shorter than 
second, more or less thickened with scales except at extreme tip, 
which is pointed and thin, laterally compressed, 1 front sharp, some¬ 
times slightly serrate. Maxillary palpi obsolete. Tongue moderate 
scaled at base. 

Anterior wings narrow, elongate, somewhat sinuate below apex, 
which is bent slightly downward. 

Posterior wings a little broader than anterior wings; costa deflected 
downward from the middle of the wing; apex produced, termen 
sinuate, tornus rounded, dorsal edge straight. 

Venation. —Forewings: 12 veins, 7 and 8 stalked, the rest separate. 
Hindwings: 8 veins, 3 and 4 connate, 5 approximate to 4, (> and 7 
parallel. 

The species recognized as belonging to this genus may be separated 
by the following table: 


With dorsal edge distinctively darker than costal edge. 1 

Dorsal edge not darker than costal edge. 3 

1, Head and palpi, pure white... terracottella, p, 835 

Head and palpi, not pure white. 2 

2. Dorsal edge, blackish. serrutlpalpella, p. 829 

Dorsal edge, not blackish.- florella , p. 832 


1 This is a better description than the original, given of third joint of the labial 
palpi; it is not scales, but the joint itself, which projects above the thickened part. 
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3. Dorsal edge, distinctly lighter than costal edge. 4 

Dorsal edge, not lighter than costal edge. 10 

4. Head unmottled brown. biieeharixrila, p. 325 

Head not unicolorous brown. 5 

5. Head and palpi, whitish. 6 

Head and palpi, dark mottled. 0 

6. Ground color of forewing, light ochreous. ptdUdochrellu , p. 323 

Ground color, not ochreous. 7 

7. Forewings with dark streak on fold. gaUuvsteriella , p. 325 

Fore wings without such streak. 8 

8. Costal half of forewings, nearly unieoloroua. albhnurgivrllct , p. 827 

Costal half of forewings, not unicolorous. semieyclionella, p. 828 

9. Base of forewings, clear yellowish brown. coquUlcttclla, p. 826 

Base of forewing, not yellowish brown. gallcpsolidugmis, p. 824 

10. Forwings with large scale tufts on dorsal half. diulielht , p. 828 

Fore wings without scale tufts. 11 

11. Forewings with ocellate spots. 12 

Forewings without ocellate spots. 14 

12. Forewings with transverse fascia near base. octomaadella , p. 830 

Forewings without such fascia. 13 

13. Forewings with longitudinal ochreous streaks. ochreostrigella , p. 831 

Forewings without such streaks. triocdlella , p. 830 

14. Fore wings with two oblique black lines crossing at basal third. Javernella, p. 833 

Forewings without such lines. 15 

15. Forewing with longitudinal streaks. 16 

Forewing without longitudinal streaks. 17 

16. Streaks light yellow; two large black spots on disk. colIhm sella, p. 831 

Streaks red; no large discal spots. sapkmnella , p. 832 

17. Ground color, whitish. 18 

Ground color, not whitish. 19 

18. Fore wings uniformly dotted with dark scales. tetradt/nuella., p. 834 

Forwings not uniformly dotted with dark scales. batanellu, p. 833 

19. Forwings nearly unicolorous. 20 

Forewing strongly mottled. huvkMla, p. 832 

20. Forewings, brown. pedmontdla, p. 829 

Forewings, fuscous.. wide 11 arid!a, p. 834 

GNORIMOSCHEMA GALLCESOLIDAGINIS Riley. 

Odechia gallw&olidagmw Riley, Mo. Rep. Nat. Inst., I, 1869, p. 173; II, 1870, pp. 
20, 132, 134; Smith’s List Lep. Bor. Am,, No. 5377, IBOI.—Chambera, Can. 
Ent, VIII, 1876, p. 19; IX, 1877, p. 14; Cinn. Quart. Journ. SdL, II, 1875,. 
p, 289; Bull. TJ. 8. Geol. Surv., Ill, 1877, pp. 1, 28, 141; IV, 1878, pp. 115, 
Can. Ent., X, 1878, p. 201 .—Dietz, Smith’s List Inst. N. 
Jersey, 1900, p. 474. 

Gimimowthema gaUcesolidagims Busck, Proc. U. S. Nat. Mus., XXIII, 1900, p. 
227; Dyar*s List Amer. Lep,, No. 5620, 1903. 

1 Riley’s type is still in perfect condition in the U. S. National 
Museum under typo no. 4S2. 

.The species is recorded from Missouri (Riley), Colorado (Cham- 
MicWgau aad New York (Kellicott), New Jersey (Bcutenmuller), 

'Wd' -hafif heed reared repeatedly in large series by the writer in the 

_—_±_ 
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Larva in stem-galls on So] id<nj<>. Images issue during autumn 
(September) and also overwinter. 

GNORIMOSCHEMA GALLCEASTERIELLA Kellicott. 

Gelechta yullcpastenella Kellicott, Can. Ent., X, 187K, p. 203— Riley, Smith’s 
List Lep. Bor. Am., No. 5378, 1891. 

Gel eel tin galhediplopappi Fyles, Can. Ent., XXII, 1890, p. 248.— Riley, Smith’s 
List Lep. Bor. Am., No. 5375, 1891. 

Guorimoechema gallwasteriella Busck, Dyar’sLibt Amer. Lep. No. 56-11, 1903. 

An authentic bred specimen received from Mr. Kellicott is in the 
U. S. National Museum. Authentic bred specimens of gullcediplo- 
p pp! were kindly sent me by Rev. Dr. Fyles; they show this species 
to be the same as Kellicott’s, as descriptions and food plant would 
indicate. It is like the foregoing, a large, somewhat variable, but 
easily recognized species, which is about as common around Washing¬ 
ton as (j(tllmolid<ty!n!*i. 

Habitat .—Michigan (Kellicott), Canada (Fyles), District of Columbia 
(Busck). 

Larva feeds during summer in stem-gall on various species of Axter. 
Imagos issue during autumn and also overwinter. 

GNORIMOSCHEMA BACCHARISELLA, new species. 

Gnorimoxchemu bacclwrlsella Buhck, Dyar’s List Amer. Lep., No. 5622, 1903. 

Antennas reddish brown, each joint with tip and two small dots on 
the middle above black. Labial palpi of pronounced Gnorinioxchema 
form, reddish white with black shading on the outside of the second 
joint and at base and near tip of the terminal joint; extreme tip 
whitish. 

Face, head, and thorax light clay brown, unmottled; basal one-sixth 
of forewings concolorous with thorax, with a small dark brown dot 
below costa at extreme base. In some specimens this yellow-brown 
color is continued, gradually fainter, along dorsal edge below fold. 
The rest of the wing is ochreous. thickly overlaid with dark fuscous 
scales, most numerous on the costal middle part of the wing and grad¬ 
ually becoming fewer toward apex, where the dark scales form narrow 
ill-detined longitudinal streaks on the yellow ground color. In the 
middle of the di.sk is a short oblong dark reddish-brown spot with 
black center, and at the end of the cell is a similar nearly moon- 
shaped spot. 

Below the former on the fold are in some specimens a similarly 
colored reddish longitudinal spot. 

There is some variation m the intensity of these spots and dark 
markings, some specimens appearing to the naked eye light reddish 
vellow with dark irregular longitudinal lines, while others atynaar dark 




VOL. XXV. 


826 PROCEEDINGS OF THE NATIONAL MUSEUM. 

fuscous with narrow light streaks; around apical edge arc a few black¬ 
ish dots. 

Hindwings shining silvery, cilia yellowish. 

Abdomen robust, reddish yellow; females with stout straight pro 
trading transparent ovipositor. Legs rather short., reddish white., 
shaded on the outside in irregular patches with black; tarsi blackish, 
with exti’eme tip of each joint white. 

Afar expanne. —11-20 mm., the average size being 16 to 17 mm. 

Hdb itat. —California. 

Food plant,—Bacchant pihdaris. 

Type .—No. 6359, U.S.N.M. 

Described from many specimens in perfect condition, bred and 
mounted bj T Mr. Koebele. 

From Mr. Koebele's notes in the U. S. Department of Agriculture 
it is learned that he found the larvas abundantly near San Francisco 
and in Berkeley County, California, in June on Baccharis piluhirix. 
The larva makes a gall on the stem, and, according to Koebele, u they 
leave the galls when mature in the latter part of July and pupate in a 
case of silk in the sand.” 

It is not indicated in the notes whether this was under natural con¬ 
ditions or in his breeding cage. The moths issued September 15 to 26. 

GNORIMOSCHEMA COQUILLETTELLA Busck. 

Gnorimosehema coquillettella Burck, Proc. U. 8. Nat Mm, XXV, 1902, p. 405; 

Dyar’s List Ainer. Lep., No. 5623, 1903. 

Antenna dark brown, with narrow silvery white annulations. La¬ 
bial palpy of typical form; second joint whitish, sprinkled with brown 
scales and with a black bar on the outside; terminal joint black with a 
white annulation round the middle. 

Face whitish; head and thorax whitish, heavily overlaid with dark 
brown. 

Basal fifth of forewing light yellowish brown, which color is con¬ 
tinued in a downward-curved streak along basal half of dorsal edge 
and sharply limited toward the rest of the wing. The ground color 
in the rest of the wing is pale bluish white, each scale tipped with 
black. 

,Adjoining the basal fawn-colored part is a costal semicircular region, 
heavily overlaid with dark fuscous, and outside this is another similar 
dark costal spot, not so well defined. In the first of these dark semi¬ 
circles on the middle of the cell is a dark reddish brown dot surrounded 
fawnr^olored scales, and below the second costal semicircle 
another simil^ly edged spot. A few dark 
sprinkled, irregularly over the apical part of wing 
apexrfedark fuscous. Hind wing silvery fuscous, 
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darker along costa and toward the tip; (‘ilia yellowish. Abdomen 
dark shining fuscous; legs whitish, shaded with dark fuscous. 

Alar expamr. —11.5 to 14 mm. 

Habitat. —California. 

Food pi an t. —Applopapp m p i n {foilus. 

Type.— No. 62SS, U.S.N.M. 

Described from many specimens bred by Mr. Koebele and Mr. Coquil- 
lett. 

This species resembles in general appearance the foregoing hacchct- 
rkella Busck, but it is a smaller and neater colored insect, and easily 
distinguished by the mottled head and the clearer, lighter basal area. 

Both are nearly related to the type of the genus. 

I take pleasure in naming this species after Mr. D. W. Coquillett, 
who has generously given me his notes on this and a few other Cali¬ 
fornian Gelechiid?e. 

Mr. Koebele’s note on this insect is as follows: 

Collected on Bigdovta? in the beginning of March, at Los Angeles, California, quite 
a number of larva*, which spin the young leaves in the top together, so that it 
resembles a gall; in this they live, boring down into the stem half an inch to an 
inch, resembling in habits the Pivdixcu in tips of Solid a go. 

The larva?, when full grown, left their tips and spun a cocoon on top of the ground; 
also on the side of the glass and on leaves. 

Mr. Coquillett has kindly given me the following description of the 
larva from his notes: 

Head yellowish brown, marked on each side with two blackish dots, of which the 
posterior one is nearly hidden by the first segment of the body; body dull pinkish 
white, sometimes tinged with brown on dorsum of abdomen; cervical shield pale 
yellowish; piliferous spots light colored; spiracles and anal plate concolorous with 
body; length, 10 mm. 

Lives in a thin-walled oblong gall about 12 mm. long, formed of the undeveloped 
terminal bud on Aplopappue phi if of inn. Several galls, each containing a single larva, 
were found March 7, 1880, near Los Angeles, California; one of these larva* pupated 
April 16 and the moth issued May 18. Ouring the following year a gall containing 
a larva was found in the same locality, April 9, and the moth issued June 12. 

GNORIMOSCHEMA ALBIMARGINELLA Chambers. 

QeUchia <tlbi margin d la Crr ambers, Cinn. Quart. Journ. Sei., II, 1875, p, 291. 

Geleehin albomargineUa Chambers, Bull. U. 8. Ueol. Surv., IV, 1878, p. 141,— 
Riley, Smith’s List Lep. Bor. Am., Mo. 5205, 1891, 

GnorivweliPirm alhi margin ella. Busck, Dvar’s List Ainer. Lep., No. 5624, 1903, 

The unique type, labeled by Chambers in the Museum of Compara¬ 
tive Zoology, Cambridge, which, though not spread, is in fairly good 
condition, agrees with his description, and shows that the species 
belongs in this genus. 

No other specimen is at present known to mo. 

Habitat— Colorado. 
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GNORIMOSCHEMA SEMICYCLIONELLA, new species. 

Gnvrhnoxehema neminjHtoncllfi Bctsck, Dyar’s List. Amer. Lep., No. 5625, 1903. 

Antennae white, sharply annulated with dark chocolate brown. 
Labial palpi whitish, suffused with brown except tip and annular around 
middle of terminal joint, which are clear white. Face and head white, 
lightly sprinkled with brown scales; thorax darker, more liberally 
sprinkled with brown. Forewings white with a faint reddish tint, 
thickly sprinkled with minute bluish black atoms, each scale being 
tipped with black. Near base of wing is a clear, light chocolate brown 
patch; before middle of wing is a large chocolate brown semicircular 
costal spot, reaching down over the fold and edged with lighter brown 
and white below and with pure white toward the brown basal area. 
Following and adjoining this costal spot is another smaller and less 
well-defined semicircular brown costal spot, and toward the tip in the 
middle of the wing is an obscure brown patch. Cilia brownish white. 
Hindwing light silvery gray, darker along costa and toward the tip; 
cilia yellowish. Abdomen dark chocolate brown, the two first joints 
above velvety yellowish, and tip of male anal tuft white. Legs whitish, 
sprinkled and shaded with dark brown; tarsi blackish, each joint tipped 
^ with white. 

Alar expanse .—12 to 14 mm. 

Habitat .—Colorado, New Mexico. 

Type.— No. 6360, U.S.N.M. 

I am indebted to Dr. Dietz for one of the specimens from which I 
have described this species; another was collected by Mr. H. S. Barber 
at Las Yegas, New Mexico. 

GNORIMOSCHEMA PALLIDOCHRELLA Chambers. 

Depressaria pallidochreUa Chambers, Can. Ent., IV, 1872, pp. 126, 129, 147, 148; 
Bull. U. S, Ueol. Surv., Ill, 1878, p. 138.— Riley, Smith’s List Lep. Bor. 
Am., No. 5272, 1891. 

Gelechia pallidochreUa Chambers, Bull. U. S. GeoL Surv., 1878, p. 145 .—Ru,ey, 
Smith’s List Lep. Bor. Am., No. 5439, 1891, 

Gnorimoschema pallidochreUa Busok, Proe. U. S. Nat. Mas., XXIV, 1902, p. 732; 
Joum. N. Y. Ent. Soc., X, 1902,' p. 90 note; Dyar’s List Amer. Lep., No. 
5626,1903. 

The unique type of this species is found in the museum in Cambridge. 
It is in poor condition, but shows plainly that it belongs in the pres¬ 
ent genus. I have met with no other specimen. 

Habitat. —Kentucky. 

GNORIMOSCHEMA DUDIELLA, new species. 

* Gnorimmhema dudieUa Buses;, Dyar’s List Amer. Lep., No. 5627,1903. 

Labial palpi of pronounced G-aorimoschema form, white thickly 
sprfn|ded with'black, under side of brush black Antennae whitish 
annulated with black, basal; joint black. Face silvery, head 



no. 1804. REVISION OF AMERICAN GELECHIID MOTHS—BCSCK, 829 

and thorax bluish white, liberally sprinkled with black and dark fus¬ 
cous scales. Forewings elongate slender, apex deilexed; ground 
color bluish white, but so thickly overlaid with black and fuscous as 
to appear dark, each scale being mottled with white and black or dark 
fuscous. On the basal and apical one-third the light color prevails so 
as to make these parts light pearl gray to the naked eye; the middle 
part of the wing appears without a lens blackish, but under a lens is 
disclosed the composite coloration. On the middle of the cell is a 
short deep black perpendicular dash slightly edged with brown scales; 
at the end of the cell is another similar larger oblique velvety black 
dash, also edged with light brown. Parallel with the dorsal edge and 
just within this is a row of three equidistant large tufts of erect scales. 
Hindwings dark fuscous, cilia a shade lighter. First two abdominal 
segments are light ochreous above, rest of abdomen light irridescent 
gray; legs light gray on the inside, black on the outside; tarsal joints 
slightly tipped with white. 

Alar exjtame .—15 to 17.2 mm. 

Habitat .—Arizona. 

Type.— No. 6361, U.S.N.M. 

Described from two perfect females collected and spread by Mr. 
H. S. Barber in June and July, 1901. 

GNORIMOSCHEMA SERRATIPALPELLA Chambers. 

Gelechm sermtipalpella Chambers, Bull. U. S. Geol. Surv., Ill, 1877, p. 123; Bull. 
U. S. Geol- Surv., IV, 1878, p. 147.— Riley, Smith’s List Lep. Bor. Am., 
No. 5479, 1891. 

Gnorimosckema wrratipalpella Buses:, Dyar’s List Amer. Lep., No. 5828, 1903. 

Type of this easily recognized species is found in the Museum of 
Comparative Zoology, where I have examined it and compared it with 
an identical specimen from Las Vegas, New Mexico, belonging to the 
National Museum. 

I have also examined and received identical specimens from Dr. 
Dietz, collected at Denver, Colorado, from where Chambers' type came. 

This species represent the extreme development of the genus, hav¬ 
ing the distinguishing palpal characters accentuated, as described by 
Chambers. 

GNORIMOSCHEMA PEDMONTELLA Chambers. 

Gelechia pcdmontella Chambers, Bull. U. 8. Geol. Surv., Ill, 1877, p. 123; Bull. 
U. S. Geol, Surv., IV, 1878, p. 145.— Riley, Smith’s List Lep. Bor. Am., No. 

* 5444, 1891. 

GnorhmoBchema pcdmontella Busck, Dyar’s List Amer. Lep., No. 5629, 1903. 

Chambers 1 type in Cambridge examined and found identical with 
specimens in the U. S. National Museum from Denver, Colorado, 
received through Dr. Dietz. The type came from Colorado, 1 have 
seen no other specimen, 
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GNORIMOSCHEMA TRIOCELLELLA Chambers. 

(rdtrhia tnoreUella Citambers, Hull. U. S. Geol. Surv,, Ill, 1877, p. 127. 

Gdcehm triacclrfUi Chambers, Bull. T T . S. Gool. Surv., IV, 1*878, pp. 87 and 147.— 
Riley, Smiths Hist Lep. Bor. Am., No. 5501, 180L.— Dietz, Smith's List 
Ins. New Jersey, 1900, p. 474.? 

C*norimowhema triocellella Busck, Dvar’s List Amer. Lep., No. 5680, 1908, 

A well-preserved series of types with Cham hors’ written labels 
attached are found in the Museum of Comparative Zoology. 

In the U. S. National Museum are several specimens, compared with 
and found identical with the types by the writer in 1900. One of these 
is named by Lord Walsingham; others were received from Dr. Dietz. 

All are from Colorado, as also are Chambers 1 types. 

Chambers recorded a variety from Kentucky, with which I am not 
acquainted. 

Dr. Dietz recorded very close variety 51 from New Jersey, but 1 
think it improbable that it really was this Western species. 

It is a typical Gnorintoschema. 

GNORIMOSCHEMA OCTOMACULELLA Chambers. 

Gdechia ortomamlclla Chambers, Cinn. Quart. Journ. Sci.,11, 1875, p. 291; Bull. 
IT. S. Geol. Surv., Ill, 1877, p. 128; IV, 1878, p. 145— Riley, Smith's List 
Lep. Bor. Am., No. 5432, 1891. 

Gnorimowhemci octomaculeUa Bcsck, Dyar's List Amer. Lep., No. 5631, 1903. 

The unique type of this species is in the Museum of Comparative 
Zoology. It is in very poor condition, so poor that I did not at all 
recognize the very charming species it really is and described it in 
manuscript from a fine specimen in National Museum, bred by Mr. 
Koebele, However, on final examination last January I realized this. 
Chambers’ meager description gives a very poor idea of the true 
appearance of a perfect specimen. 

For this reason I append my description: 

Antennaj reddish white, each joint annulated with black* Labial 
palpi of typical gnorimoschema form, whitish, sprinkled with black 
atoms; terminal joint just before the tip nearly black. Face reddish 
white, head and thorax reddish white, sprinkled with’small dark 
atpms. Forewings pale rosy white, each scale tipped with black; 
near base of wing a transverse dark rust brown fascia, narrowly 
edged on both sides with light yellowish brown. (This fascia is not 
mentioned by Chambers, though detectable in the type.) 

On middle of cell are two large circular dark rust-brown spots,»one 
above the other, edged with lighter brown. A somewhat smaller sim- 
, ilar spot at the end of the cell. Toward apex a few scattered all 
black scales; extreme apical edge black; cilia dirty white. Hindwings 
'light silvery gray, cilia yellowish. Abdomen dark silvery fuscous 
, -except third joint, which is velvety yellow above; underside silvery 
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white. Legs white, sprinkled with dark brown scales; tarsi dusky 
with end of each joint white. 

Alar expanse .—12 mm. 

Food plant —Aeamptopappas rphavoeeph <d as. 

According to the notes of Mr. Koobele in the U. S. Department of 
Agriculture: 

This species forms a gall-like swelling on tips of branches of the above plant. 
Larva were collected at Lancaster, California, in May; moth in June 26. 

As can be seen from the above description, the name acton lacaletta is 
not appropriate and caused only by the poor condition of Chambers’ 
type of this exquisite little insect. 

GNORIMOSCHEMA HENSHAWIELLA Busck. 

Geleclna ochreostrigella Chambers, Bull. U. S. Geol. Surv., Ill, 1877, p. 126. 

Gnorimosehema ochreostrigeUu Busck, Dyar’s List Araer. Lep., No. 5632, 1903. 

Not Gebohm orhrcostrifjelfa Chvmbers, Cinn. Quart. Journ. Sci., II, p. 247; Can. 
Ent, X, 1878, p’ 50; Bull IT 8. Geol. Surv., IV, 1878, p. 145.— Kilby, 
Smith's List Lep. Bor. Am., No. 5431, 1891. 

Chambers described two different insects as Gelechla ochreostrujella. 
The first one from California is a very distinct true Gelechia , as the 
type in Cambridge proves; this species will be found treated under its 
proper genus [p. 869]. 

The other species is the present., an entirely different smaller insect, 
three types of which were found in the Museum of Comparative 
Zoology, one of which, through the courtesy of Mr. S. Henshaw, was 
secured for the U. S. National Museum. 

It is a typical easily recognized Gnorimosehema; I take pleasure .in 
forming the new name required for this species in honor of my friend, 
Mr. Samuel Henshaw, of Cambridge. 

The species bears a close resemblance to Phthorima'a opereulella 
Zeller. 

There is no references to this species in Chambers’ Index. 

No other specimens besides the three types are known to me. 
Type.— No. 6362, U.S.N.M. 

Habitat . —Colorado. 

GNORIMOSCHEMA COLLINUSELLA Chambers. 

Gelechia coUmusella Chambers, Bull. U. 8, Geol. Surv., Ill, 1877, p. 128; Bull. 
U. S. Geol. Survey, XV, 1878, p. 142, 1878.—RruEY, Smith's List Lep. Bor. 
Am., No. 5339, 1891. 

Gnonmoscheina collmusella Busck, Dyar’s List Am. Lep., No. 5633, 1903. 

The unique type of this striking species, labeled by Chambers, is in 
Cambridge Museum. I have examined it carefully, and it belongs 
without doubt to this genus. 

It is an easily recognized, large, light yellow species, but 1 have not 
met with other specimens. 

Habitat —Colorado, 
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GNORIMOSCHEMA SAPHIRINELLA Chambers. 

Gelechia saphirinclla Chambern, Cinn. Quart. Journ. Sc., II, 1875, p, 250. 

Gehrhht mphttr'meUa Ciiamurrh, Bull. U S. Oeol. Surv., JV, 1878, p. 147 .—Rilky, 
Smithes ListLep. Bor. Am., No. 5478, 1891. 

(hionmowhema mplurinella Busck, JDyar’n List Am. Lep., No. 5084, L908. 

The two authentic types in the Museum of Comparative Zoology in 
Cambridge are in bad condition, but recognizable. 

1 have taken a few specimens of what I believe is this species at 
light in District of Columbia. 

It was described from Colorado. 

GNORIMOSCHEMA FLORELLA, new species. 

Gnorimoschema ftorelkt , Buses, Lyar’s List Amer. Lep., No. 5685, 1908. 

Antennse pale reddish with narrow deep black annulations. Labial 
palpi reddish white, darker and sprinkled with black on the under¬ 
side; terminal joint brick red with tip black. Face and tongue 
ocherous white; head and thorax pale reddish. Costal half of fore- 
wings whitish yellow sprinkled with light ocherous brown scales; 
dorsal half of forewings brick red. At basal third is a small black 
costal spot; on middle of cell is small black dot, below and nearer 
base another similar dot on the fold, and at the end of the cell is a 
third; all of these are surrounded by a circlet of whitish scales, 

A few black scales are scattered irregularly on the wing, especially 
in the dorsal part and around the apical edge. Hind wings shining 
whitish fuscous, cilia reddish. Underside of body whitish; logs 
ocherous, barred with black; tarsal joints black, tipped with white. 

Alar expame .—17 mm. 

Habitat .—Denver, Colorado* 

Type.— No, 6363, U.S.N.M, 

This striking species, very distinct from any other recognized 
species, was received from Dr. William Dietz. 

GNORIMOSCHEMA BANKSIELLA, new species. 

GrwrimoscJiema hanksietta Busck, Dyar’s List Amer. Lep., No. 5636, 1903, 

Antennae dark fuscous with narrow silvery annulations. Labial 
palpi dark fuscous, nearly black, upper side of second joint and tip 
of-terminal joint whitish. Face light silvery gray; head and thorax 
dull dark fuscous nearly black; forewings concolorous with thorax 
with two round ocherous brown spots, one on middle of cell one at 
end of cell. Below on fold is a similarly colored diffused oblong spot 
touching the first discal spot and reaching down to the dorsal edge. 

Apical part of wing more or less sprinkled with white scales. Hind- 
1 wings light fuscous. The two first abdominal segments velvety yel¬ 
low above, rest of abdomen blackish above, light silvery fuscous below; 
legs dark fuscous, each joint tipped with silvery white* 
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Afar evpauxe. —12 to 13 mm. 

Habitat .—Northern Atlantic States. 

Type.—So. 6304, U.S.N.M. 

Described from several specimens collected by Mr. Nathan Banks, 
after whom I have pleasure in naming this species, at Sea Clift*. New 
York. In the National Museum are also specimens from Essex 
Count\-, New York (Kearfott), and I have seen other specimens from 
Pennsylvania and Massachusetts. This is presumably the species 
identified by Dr. Dietz as a variety of trioceJlella Chambers, to which 
it comes quite near. It differs, however, in the lack of the ocellate 
spots, and is a much darker species than trioedldla^ which also has 
an angulated light fascia at apical third, lacking in hnnWieUa . 

GNORIMOSCHEMA BATANELLA, new species. 

Guorimoxchema hatanclla Bcsck, Dyar’s List Amer. Lop., No. *5037, 11)03. 

Antenna 4 silvery white, with sharp black annulations; labial palpi 
with second joint white, overlaid with dark fuscous, especially on the 
outside; terminal joint white, with base and ill-defined annulus before 
the tip dark fuscous; face whitish; head and thorax white, liberally 
sprinkled with light fuscous scales; forewings white, with a faint rosy 
tint, irregularly and sparsely sprinkled with black scales, especially 
toward the edges; a rather prominent group of them is found on costa 
at apical third. On the middle of the disk is a small light-brown spot; 
another similar is at the end of the cell. On the middle of the dorsal 
edge is a patch of brown, and between this and apex are two other 
small groups of brown scales. All of these brown markings are 
obscure, ill defined, and not constant in all specimens. The block 
scales form a nearly continuous thin lino at base of cilia round the 
apical edge. Oilia white; hind wings dark, shining fuscous; cilia yel¬ 
lowish; abdomen dark fuscous above, silvery white below; legs white 
on tin 4 - outside, sprinkled with fuscous; tarsi on the outside black, 
with each joint tipped with white, on the inside pure white; outer 
spurs black, inner spurs black on the outside, white on the inside. 

Atar evpanxe.— 11.5 to 12.5 nun. 

Habitat .—New Jersey. 

Type. —No. t>305, U.S.N.M. 

Cotypes in the collection of Mr. William D. Kearfott, to whom the 
U. S. National Museum is indebted for the types. 

GNORIMOSCHEMA EAVERNELLA Chambers. 

Gclcrhm hurrnella Chamuerh, Can. Exit., VI, 1874, p. 242 .—Riley, Smith’s List 
Lep. Bor. Am., No. 5400, 181)1. 

GeMita phymtimirttu On am nuns, Oinn. (iunrt.Journ.Sci., II, 1878, p. 238; Bull. 

v U. S. Ueol. Kurv., IV, 1878, pp. 117 and 140 .—Riley, Smith’s List l<op. Bor, 
Am., No. 5447, 181)1. 

Qnoriniowhenm larmiella fttrocK, Dyar’s List Amer. Lep., No. 5038, 11*03, 
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No authentic specimen of lunrndhi is found in any of the American 
collections, but in U. S. National Museum was a specimen which had 
Professor Riley's label, "hmrneUa" on the pin. This specimen was. 
evidently received from and mounted by Chambers, and agrees with’ 
bred specimens of phyxalU'orella, compared with the type in (Cam¬ 
bridge, which also exhibit the peculiar dark crossing lines on forowing; 
described by Chambers. 

I believe the two names apply to the same species. 

Larva feeds in the fruits of Physalis. 

Habitat* —Texas, Missouri (Chambers), Michigan, District of Co¬ 
lumbia. 


GNORIMOSCHEMA SCUTELLARIiSEELLA Chambers. 

Gelechio scntellarireellu Chambers, Can. Ent., V, 1873, p. L75; Hull. U. S. Gool. 

Surw, IV, 1878, pp. 110, 147.— Riley, Smith’s List Lep. Bor. Am., No. 

5477, 1891. 

Gnorimoschema scutellariwella Busck, Dyar’s List. Amer, Ix*p., No. 5039, 1903. 

I have examined the unique type of this species in the Museum of 
Comparative Zoology in Cambridge. It is in poor condition, but I 
feel certain that it is a true Gnorimoxchema, arid the knowledge of the 
food plant should easily enable the recognition of this small, inconspic¬ 
uous, nearly unicolorous, dark fuscous species. 

Foodplant.—Scutellaria lateriflora. 

Habitat .—Kentucky. 

I have not met with other specimens than the typo. 

GNORIMOSCHEMA TETRADYMIELEA, new species. 

Gmrimmehetm MradyviielUt Brscx, Dvar’s List Amer, Lep., No. 5040, 1903. 

Antenme dark fuscous, toward the tip whitish. Labial palpi dirty 
white, second joint shaded with black on the outside, terminal with a 
black spot at base. 

Face, head, and thorax whitish, sprinkled with light fuscous. Ante¬ 
rior wings whitish, evenly and thickly overlaid with gray and fuscous 
scales giving the appearance of u pepper and salt.” Toward the apex 
the veins are slightly indicated by nearly unsprinkled whitish thin 
lines, with their interspaces rather more overlaid with dark scales than 
the rest of the wing. Cilia ashy gray. Hindwings nearly trans¬ 
parent, light gray with silvery reflections; cilia yellowish. Abdomen 
dark shining fuscobs, the two first joints velvety, yellowish above. 
Legs white* slightly sprinkled with dark fuscous. 

fllaf estspemse. —15.5 to 20 mm. 

Angeles, California. 

Food plant.—Tetradymia canescenx. 

Type.— No. 6366, U.S.N.M. 

Peached from specimens bred by Mr. Koebele, from whose notes 
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it is leameil that the larva; live in stem-galls on the above plant and 
that the irnagos issued September 18 to 23. 

GNORIMOSCHEMA TERRACOTTELLA Busck. 

Giiorimosrhcma lerracotlelhi Busck, Proc. IT. 8. Nat. Mus., XXIII, 1900, p. 227, 
pi. i, tig. 3, Dyar’s List Amer. Lep., No. 5641, 1903.— Dvar, Proc. Ent. 8oc. 
Wash., IV, 1901, p. 471. 

This striking species is easily distinguished from all others in the 
genus by its pure white head and costal markings. 

Food plant.—Tm habrlcata. 

Habitat .—Palm Beach, Florida (Dyar). 

Type.— No. 4934. U.S.N.M. 

NEODACTYLOTA, new genus. 

Plate XXX, tigs. 21, 22, 23. 

Type, Drtctylota sncUenclla Walsingham. 

As observed by Lord Walsingham, 1 his species described as Daa- 
tylota melhneUa differs in several important characters from the type 
of Ductylota Snellen (JJidactylota Walsingham.) I am now able to add 
a congeneric species, and it is proper to erect a separate genus for the 
American forms, which have the following characters: Labial palpi 
long, slender, recurved; second joint slightly thickened beneath with 
nearly smoothly appressed scales; terminal joint much longer than 
second, smooth, slender-pointed. Forewings narrow, elongate ovate, 
pointed; 12 veins, 7 and 8 stalked to costa, rest separate. Hindwings 
in male as broad as forewings, bilobed, costal and dorsal edge nearly 
parallel, apex produced, pointed, termcn deeply emarginate below apex, 
forming a shorter obtuse second lobe; costal vein straight, connected 
by short oblique eimsbar to the subcostal at basal third; veins (land 7 
stalked; cell not closed; discal vein and veins 4 and 5 obsolete, the 
latter only slightly indicated by faint traces. The females are unknown 
to me, but, according to Lord Walsingham, they have not bilobed hind 
wings, though tormen is deeply emarginate below the apex, and the 
discal vein is present, as well as veins 4 and 6, which are stalked. Ilis 
lordship has kindly, through Mr. J. H. Purrant, sent me a sketch of 
the venation of the hindwing in the female, which is reproduced. 
(Plate XXX, fig. 22.) 

The West Indian species, Dlductylota bicolor Walsingham, will quite 
surely be found not to belong to this genus, but to Nealy da, Dietz. 

At present only the following two species are recognized, which may 
be easily separated, thus: 


Eorewings light gray...7, mdtomlla, p. 830 

Forewings dark purplish brown. htvrbtsrvUu, p. 830 


1 Insect Life, I, pp. 83, 84, 
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NEODACTYLOTA SNELLENELLA Walsingham. 

Durh/loUt snellatdla Walsinuiiam, [ns. Ufa*, I, IMH8, j>. S3.— Kilby, Smiths Uat 
Lep. Bor. Am., No. 5210, 1891. 

Itiducit/lota Micflnie/ln Walsincii.ym, Proc. Zool. Sot;. Loud., 18JI1, p. 522; 1807, ]>. 
528 .—Bohck, Proc. U. S, Nut. Muh., XXIII, 1000, p. 228, pi. i, fig, 4. 

Xrodacti/luta mdlendlu Bohck, Dyar’s List Amor. Lop., No. 5048, 1003. 

One male cotype received from Lord Walsingham is in the National 
Museum, from which Plate XXX, tig. 21 is drawn. 

In a letter of October, 1900, Lord Walsingham has kindly criticised 
my delineation of this species, 1 calling my attention to the faint traces 
of veins 4 and 5, which arc still more noticeable in the following species 
[Plate XXX, tig. 23], and later he sent me the sketch of the female 
hindwing, which is reproduced in Plate XXX, tig. 22. 

I have met with no other specimen of this species, which was described 
from Arizona. 

NEODACTYLOTA BARBERELLA, new species. 

yeodac.it/iota barbereila Btock, Dyar’s List, Amer. Lep., No. 55 J 4, 1903. 

Antennae four-fifths as long as forewings, dark purple, nearly black, 
with a white longitudinal scale on each joint, forming an interrupted 
silvery white line from base to tip. Labial palpi long, slender, 
recurved; second joint thickened somewhat with smooth appressed 
scales, purplish black, rnotled with silvery white scales; terminal joint 
long, thin, acutely pointed, black, sprinkled with sparse white scales. 
Tongue robust, covered with scant silvery scales. 

Face, head, and thorax dark purplish brown. Forowings narrow, 
pointed; basal two-thirds dark purplish brown overlaid with evenly 
mixed black, red, and whitish scales. At apical third is a transverse, 
somewhat irregular and not very clearly defined narrow white fascia, 
outside of which the wing is lighter reddish brown, with strong pur¬ 
plish reflexions. Just outside the fascia on the costal edge is a small 
longitudinal shining salmon red dash; cilia dark purplish gray, with 
sparse black scales intermixed at base. 

Hindwings as broad as forewings, bilobed, tennen deeply excised 
beneath apex, which forms the upper long narrow-pointed lobe; the 
lower lobe is much shorter, broad, rounded, and blunt. Color, dark 
shining purplish gray; cilia lighter gray. 

Abdomen, above, dark purplish brown; below, sprinkled with white 
scales. 

Legs purplish, much sprinkled with white scales; tarsi purplish 
black, with each joint tipped with white. 

Alar m 

Ariadna 

1 / i'iSoa.y, a N#.:Mai; 
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Typt .—No. <>8(i7, U.S.N.M. 

Collected May 27, I5I01, by Mr. Herbert. S. Barber, after whom thin 
interesting- and beautiful species is named. 

DEOCLONA, new genus. 

(Typo, Drorhuw yuccuxcllu Busrk.) 

Antenna* four-fifths as long as forewing simple; labial palpi with 
second joint long, curved, cylindrical thickened with even, smoothly 
appressed scales, abruptly cut off at apex; terminal joint very short, 
less than one-fourth of second, tapering pointed. Head and thorax 
smooth. Forewing elongate, fullj T four times as long as wide, costal 
and dorsal edges parallel, apex rounded blunt; 1 2 veins, 7 and 8 stalked 
to costa, rest separate; 1* shortly furcate at base. Hind wings as 
broad as forewings, elongate trapezoidal, costa nearly stmight, slightly 
depressed from basal third, termen straight; apex blunt; 7 veins, 5 
absent, diseal vein, except a remnant of the lower end, obsolete. Sand 
4 long stalked, 6 and 7 stalked. Males and females are alike. Only 
the following species is at present recognized. 

DEOCLONA YUCCASELLA, new species. 

Dfvclmia ynrrawllu BtseK, Dyar’s Lint Amur. Lep., No. 5M45, 11108. 

Antenna 1 light yellow, with narrow brown annulations. Labial palpi 
light yellow. Face, head, and thorax light reddish yellow, a shade 
darker than the fore wings, which are also unicolorous light reddish 
yellow, without any markings. In some specimens the forewings are 
slightly darker and more, reddish toward apex than on basal half. 
Cilia yellowish white. Hindwings pale silvery yellow; cilia yellowish 
white. Abdomen yellow; legs pale yellow, without darker an nida¬ 
tions; tarsi and tuft on posterior tibial whitish. 

Afar etrjMM sv.—IB. 2 to 20 mm. 

Hall tat .—(-al i f < > rn ia. 

Food plant .— Vuc(*a v phipplrL 

Type. —No. (>BBS, V, H. N. M- 

Described from six specimens bred by Mr. Koebele. Tin 1 following 
is his note on tin 1 , larva: 

The larva lives in (lie dry seed pods, pupating in holes eaten therein, and moth 
issues therefrom in May. The* seed pods were eolleetod cm (ho foothills. Hi miles east 
of bos Angelos, ('uliforniu. 

PROSTOMEUS, new genus. 

Type, PruKtaiHfU* hnutiu’ttx Basok. 

Plate XXXI, Fig. 25. 

Antennro 2, simple. Labial palpi long curved, strongly laterally 
compressed, sharp edged; second joint thickened above and below 
with appressed scales, abruptly cut off at apex, sharp edged in front; 
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terminal joint fully as long as second joint strongly laterally com¬ 
pressed, sharp edged in front and behind, thickened with smoothly 
appressed scales, which terminate abruptly just before apex, leaving 
the acute tip projecting. Maxillary palpi obsolete. Tongue, robust, 
spiraled, scaled at base. Forewings elongate, about four times longer 
than broad; costal and dorsal edge parallel; apex obtusely point'd; 
12 veins, 7 and S> stalked to costa, rest separate. Ilimlwings broader 
than forewings. Costa nearly straight, parallel with dorsal edge; 
apex obtuse, termen hardly sinuated, tornusand dorsal angle, rounded; 
8 veins, 6 and 7 stalked, 5 approximate to 4, 3 and 4 connate, 2 distant. 

Allied to and resembling GflyjphidowM Walsingham, hut with simple 
antennas and 12 veins in forewing, and easily recognized by the pecu¬ 
liar blade-like labial palpi. 

Besides the species here described there is in the IT. S. National 
Museum a single specimen of another species belonging to this genus, 
but not sufficiently well preserved to describe. 

PROSTOMEUS BRUNNEUS, new species. 

Prostomeue brurmeu» Bdscb, Dyar’s List Ainer. Lop., No. f>84(>, 190,‘i. 

Antennas dark reddish brown, annulated with white. Labial palpi 
light brown, mottled with dark-brown and black scales; terminal joint 
with base, an annulus round the middle and apical third black. Head 
and thorax dark brown. Forewings light straw colored, overlaid with 
reddish brown; base dark purplish brown; along middle of costa from 
basal fourth to apical third a dark purplish brown oblong narrow patch. 
On the dorsal edge a larger similar patch, projecting up in the light 
middle part of the wing a boot-shaped figure, with the toe on the cen¬ 
ter of the cell, and the heel midway between this and a unicolorous 
circular spot at the end of the cell. 

The region at tornus is dark brown, and the apical veins are slightly 
indicated by darker brown streaks. Around apex at base of the cilia 
is a i’ow of dark, purplish-brown dots. Cilia brown. 

Hindwings dark steel gray, lighter toward the base; cilia a shade 
lighter. 

Abdomen dark purplish fuscous above; entire body light reddish 
yellow below. Legs light brown, annulated with black; tarsi black, 
with tip of each joint white. 

There is some variation in the shade of the brown color in the dif¬ 
ferent specimens, some being more reddish, others more yellowish, 
but the form of the markings seems constant. 

Alar esepamse .—15 to 15.5 mm. 

llabitat. —Florida. 

Type. —No. 6369, U.S.N.M. 

Described from several specimens received from Wm. liontenmflUer. 
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POLYHYMNO Chambers. 

Plate* XXXI, tig. 26. 

Polyhynmo Ottambers, Oan. Ent, VI, 1S74, ]>. 240 

This genus, of which Poly hy nun* hiteoxtrlgdla Chambers is the 
type, has the following characters: Labial palpi recurved, very long, 
slender, second joint slightly thickened with smoothly appressed scales, 
terminal joint as long or longer than second, pointed. Forewings 
narrow, elongate, caudate, the costal and dorsal edge both slight!} 7 
excised before, the tip, which is produced and hooked a little down¬ 
ward, 12 veins, 7 and 8 very long-stalked; or 11 veins, 7 and S coincident. 
Hindwings nearly as broad as forewings, elongate, apex produced, ter- 
men sinuate; 8 veins, 3 and 4 shortstalked, 5 approximate to 4, 0 and 
7 longstalked; transverse vein nearly obsolete. 

This characteristic genus has been recorded by Lord Walsingham 
from the West Indies and from Africa; in America it is a southern 
genus attached to leghminous food plants. 

Only three species have been described from this continent; these 
may be separated as follows: 

Forewings with longitudinal spindle formed white streak, vein 8 present. 1 


Forewings without sueh streak, vein 8 absent. U. wjrtrtgt’lla, p. 840 

1. Forewings with dorsal edge white. lutroatrigella, p. 830 

Forewings with dorsal edge dark. antdella, p. 839 


POLYHYMNO LUTEOSTRIGELLA Chambers. 

Polghgitmo htleostrigrilu Chambers, Can. Ent., VI, 1874, p. 247; Bull. l T . 8. Geol. 
Surv., J V, 1878, p. 181; Journ. Oinn. Boo. Nat. Hist., II, 1880, p. 203, tig. 
28.— Bkutbnmuller, Am. Ent., V, 1889, p. 37.—Walkinoham, Trans. Ent. 
Boo. Loud., 1891, pi. vn, tig. 78; Proo. Zool. Boc. bond., 1897, p, 77.— 
Riley, Smith’s List Lep. Bor. Am., No. 5586, 1S9I.— Busck, Jour. N. Y. 
Knt. Soe., VIIi, 1900, p. 236; Dyar’s list. Ainer Lep., No. 5647, 1903. 
Pofght/mno fuxcoxlrigetht Chambers, Can. Ent,, VIII, 1876, p. 30. 

Of this # easily recognized and elegant species the U. S. National 
Museum possesses two specimens labeled by Lord Walsingham and a 
good series bred by the writer in the District of Columbia. In locali¬ 
ties where the food plant is found this species comes readily to light. 
Food plant *— ('axxla elonaieehrlxta. 

/laidtat. —Texas, Florida, District of Columbia. 

POLYHYMNO ACACIELLA Busck. 

Poh/hymvo acamelltt Busck, Jour. N. Y. Ent Boo., VI IT, 1900, p. 235, pi. iy, 
tig. 1; J)yar*H List Amor. Lep., No. 5648, 1903. 

I This is a larger and darker species than the type of the genus, which 
it otherwise much resembles. 

Food plant.—Aeuela farnexlana. 

Habitat. —Texas, 

Type.— No, f>Sf>3, U.&N.M. 
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POLYHYMNO SEXSTRIGELLA Chambers. 

Pol if htj m no se.ntlnyeifn Chambers, Can. Ent., VJ, 1874 p. 248; Bull. U S. CJeol. 
Surv., TV, 1878, p. 161.— Eilev, Smith’s List Lop. Bor. Am., No. 5587,1891.— 
Bctsck, Joum. N. Y. Ent. Sot*., VIII, 1900, p. 236; Dyur’s List Amor. Lop., 
No. 5649, 1903. 

One specimen in the V. S. National Museum named l>y Lord Wal- 
singham I have compared and found identical with Chambers 1 type 
in the Museum of Comparative Zoology in Cambridge. 

The venation of this species differs from that of the type of the 
genus only in the forewing, where vein S is absent, coincident with 7, 
which is very nearly the case in the other species also, where, the stem 
of the fork of 7 and 8 is very long and the branches short. 

The other differences in venation mentioned by Chambers are not 
borne out by the specimens, and the identical wing form and other 
characters place the species naturally in the same genus. 

HaliM. —Texas. 


APRO^EREMA Durrani. 

Plate XXXI, fig. 27. 

Apvouerema Bvrrant, Ent. Mo. Mag., XXXIII, 1897, p. 221. 

Labial palpi very long, curved, second joint smooth, terminal joint 
longer than second, pointed. Forewings narrow, elongate pointed; 12 
veins, 7 and 8 stalked, 0 sometimes out of 7 near base. Hindwings 
narrower-than forewings, elongate trapezoidal, apex produced, pointed, 
termcn emarginate; 8 veins, 6 and 7 stalked, S and 4 connate, 5 approx¬ 
imate to 4. 

Lord Walsingham pointed out 1 that the name AnuemnpHix hitherto 
had boon applied erroneously to this genus instead of to the genus 
known as TachyptUUt Heinemann, containing the type of AnammpMH, 
Tinea populAia Olerck, as specified by Curtis. 2 Mr. Durrant therefore 
proposed the name Aproaeeema for the genus thus left nameless, the 
type of which is <mthytlidella Hid me r. 

The genus is developed from Anuminp*!^ Curtis ( TaehyptiUa Heine¬ 
mann), with a section of which it has groat similarity in coloration, 
but it is easily distinguished by the sinuate hindwings. 

All the species feed on leguminous plants. 

I have recognized the following American species which may bo 
separated by the table: 


Forewings black or nearly so. 1 

Forewings lighter... 4 

1. Labial palpi with longitudinal white lines.2 

Labial palpi without such lines.... 3 


1 Proc. Zool. Soc. Lond., 1897, p. 79. 

2 Br. Ent, 1827, Expl., pi. olxxxix. 
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2 Forewings sprinkled with bluish-white scales . rrofalarirlla , p. 841 

Forewings without. su<;h light. scales ... jHtljrifinictfa, p. 841 

3. With curved white fascia on middle of iorevings. kearfotkUa , p. 342 

Without such fascia . nig nil a, p. 842 

4. Forewings ocherons white. niymtomeUa, p. 843 

Forewings fuscous . concinunlla, p. 844 

APROiEREMA CROTOLARIELLA Busck. 

Aproaerema crotolariella Busck, Proe. U. 8. Nat. Mua., XXIII, 1900, p. 226, pi. i, 
tig. 2; Dyar’s List Amer. Lep., No. 5695,1903 .—Dvar, Proc. Ent. Soc. Wash¬ 
ington, IV, p. 471, 1901. 

This species is very near the following, palpilinlella. Chambers, and 
has even the same coloration of the palpi as that species, but it is 
somewhat larger and may be readily recognized by the sprinkling of 
bluish-white scales on the forewings. 

Food plan t .— Cnotofaida punt Ha. 

TItibitat .—Palm Beach, Florida. 

Type.— No. 4933, U.S.N.M. 

APRO^EREMA PALPILINEELLA Chambers. 

Gelechia palpilineelht Chambers, Cinn. Quart. Journ. Sci., II, 1875, p. 252; Bull. 
IT. K. Geol. Kurv., IV, 1878, pp. 88, 145.— Riley, Smith’s List Lep. Bor. Am., 
No. 5442, 1891. 

Aprotvretna palpilineella Busck, Dyar’s List Amer, Lep., No. 5696, 1903. 

The supposed types (3) of this species in the Museum of Comparative 
Zoology in Cambridge are in poor condition, and represent at least two 
species in different genera, namely, the present and what I take to be 
Art dole/ia nth tin tell a Chambers (p. 802). But the characteristic colora¬ 
tion of the labial palpi, mentioned by Chambers, which this species 
has in common with the preceding, shows that the name palpilineelht 
should bo applied to the present species. 

it has boon bred in the insectary of the U. S. Department of Agri¬ 
culture from red clover, on which it folds the leaves. 

These bred specimens 1 were examined by Chambers in 1879, and in 
the Department notebook is Chambers’ note on the specimens, in which 
he says: 

Without- specimens to compare it with I am unable to determine this species, but it 
is one of the group of small dark brown moths of the genua Geleoliia, closely allied 
to niynt/u, jndpiamndella? and paJpUhuella , Chambers; possibly it may be one of 
these, if indued lime specie# are dintinet, which mag admit of doubt? 

1 quote this note as one striking, but by no means unique, example 
of the difficulties which attend the determination of many of Cham¬ 
bers’s species. With a practically valueless specific description, with 
absolutely no generic*, (sometimes not even family) characters given, 


1 Agr. Dept., No. 185. 

* Amtotelia ubnonditeMa Walker, see p. 801. 
8 Italicized by the writer. 
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and with most uncertain types mostly in miserable condition, repre¬ 
senting two genera, the present worker can readily join in Chambers’ 
own admission that there may indeed be doubt about the species. 

The only way out of the difficulty is to select arbitrarily one species 
as Chambers’ intended species, taking care that it does not disagree 
with his remarks, and that it is at least reasonable that it may repre¬ 
sent his species. 

Palpilineella is very commonly taken at light and is easily con¬ 
founded with the equally common and similar Arixtotelia, minhnella or 
with the following species. In U. S. National Museum are specimens 
from District of Columbia (Busck) and from New Jersey (Beutemnul- 
ler and Kearfott). 

APROSREMA NIGRELLA Chambers. 

Gdechia ■nigrelhi Chambers, Cinu. Quart. Jonrn. Sci., II, pp. 250, 252; Bull. U. S. 
Oieol. Sury., IV, 1878, p. 145.— Riley, Smith’s List Lep. Bor. Am., No. 5417, 
1891. 

Aproseremtt nigrella Bosch, Dyar’H List Amer Lep., No. 5697, 1903. 

Of this species there is one “type” received from Chambers in the 
Museum of Comparative Zoology, but it is in miserable condition 
(only one pair of wings) and does not agree with Chambers’s descrip¬ 
tion, having a narrow but very distinct white fascia at apical third. 
However, there is undoubtedly some variation in this point in these 
species, and I see no good reason not to regard it as truly representing 
the species, which is a somewhat larger form than the foregoing and 
without the palpal ornamentation common to the two preceding 
species. 


APROABREMA KEARFOTTELLA, new species. 

Aproeeremn kearfuUe.Ua Bunch, Dyar’s Lint Amer. Lep., No. 5698, 1903. 

Antennal black with narrow silvery white annulations. Labial 
palpi silvery white, terminal joint darker toward the tip, sprinkled 
with fnscous. Eyes red as in the (ujrhmtudla, group of the ^enus 
Anacampxift. Face silvery white, head and thorax iridescent dark 
bluish slate colored. Forewings purplish black, a conspicuous narrow 
curved white fascia on the middle of the wing, with the centrum for 
the curve at the base of the wing; no other markings on the wing 
proper. Cilia purplish black, with the tips of the middle part on the 
dorsal edge silvery white. Underside dark fuscous, with the white 
fascia plainly seen. Hind wings dark purplish fuscous, nearly black, 
especially toward the tip. Abdomen above deep bluish black, below 
silvery fuscous. All legs silvery white except the femora, which are 
purplish black; tarsi dusky. 

Alar expanse. —12.5 mm. 
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Ilithifuf . Now Jersey* 

%a‘.-No. <>;>7o, IT.S.N.M. 

Cotypo in collection of Mr. William I). Koarfott, to whom the 
National Museum is indebted for the type of this striking* species. 

It is in size and coloration nearest and very close to th af/nnumieUn 
group of the following genus, AniUxmipxi^ and if is only referable to 
the present genus on account of the sinuate hind wings. 

APRO^REMA NIGRATOMELLA Clemens. 

Cel cchi« niyralonuila Clemens, I’roc. Ent. Sno, Phil a., II, 18(J3, pp. 11, 121; 
111, 1884, p. 507; Stuinton Ed. N. Am. Tin., 1872, pp. 217, 224, 2(>0 — Ciiam- 
HEits, Hull. IT. 8. UenI Surv., IV, 1878,]). 145.-— Kilby , Smith’s Bist Lep. 
Bor. Am., No. 5410, 1801. 

(lehr hia upicUiucda Clemens, Pruc. Ent. Hoc. Phila., II, L800, p. 120; Stain ton 
Kd. N. Am. Tin., 1872, pp. 228,221. 

Gcfecfiia a pic hive (la Gitamukkh, Bull. l T . S. Uool. Surv., IV, 1878, p. 141.—Hi lev, 
Smith’s Bint. Bop. Bor. Am., No. 5812, 1801. 

Paramo apimtrapifa Oitam waits, Can. Ent.., IV, 1872, p. 00. 

detcchia apiriufriyclta Cii.ymuerh, Can. Ent., IV, 1872, p. 175; Bull. U, S. (tool. 
Surv., TV, 1878, p, 141. 

Aaacampm apicixtviycUu Dietz, Smith’s Bist Inserts Now Jersey, 1000, p. 475. 

Apmvmm nUjmttmvlUi Busck, Dyur’s Bist Amer Lop., No. ROW, 1902. 

One of the few of Clemens’ types, which is still in existence in the 
Academy of Natural Sciences, is the type of the present species, which 
was found in good condition in May, 1900, during my visit there; it 
bears Clemens's No. 03 on the label, corresponding to a list in his hand¬ 
writing with a UjputoHK'Uu vw. for this specimen. 

Clemens described two varieties of this species, one with shining 
white forewings, the other witli ochreous white wings with costal 
edge at base pure white; there is some slight variation in the speci¬ 
mens I have seen, hut all have at least an ochreous tint. 

Chambers's type of tqncixtTujclUi in the Museum of Comparative 
Zoology in Cambridge is identical with Clemens 1 species, as the 
descriptions would indicate. 

Riley made this latter a synonym of Gelwh 'm apuuMndla Clemens; 
the descriptions do not seem to support this synonomy and 1 doubt its 
correctness, but as Clemens 1 type is lost it must stand for the present 
on Riley’s authority. 

This species is very (dose to the following, vwmnmdlu Chambers, 
having the identical ornamentation, but easily distinguished by the 
light groundcolor, while conmmaella has the groundcolor of the fore¬ 
wing dark. Chambers says in his description of mmcmmeUa : 1 

It may prove to be identical with GelecMa upimtriyellu Cliamt>ers, but T think not. 

Lord Walsingham evidently was in doubt whether the two were 
merely varieties of the same species or distinct species, as is proved 

1 U. H. Geological Survey Bull., Ill, p. 127. 
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by two specimens in the U. S. National Museum which are labeled 
in his handwriting*, respectively, " ('<mriamelia (-ham ? = apieixtri- 
cfella , dark variety" and ‘ ,fc ajiiciatriyelfa ('hnn / = CmrmmrVa flight 
variety'' but inasmuch as there seems to be no gradual transition 
between the two different forms, they must lie regarded as distinct 
species, as 1 feel certain they are, until disproven by the breeding of 
both forms from the same kind of larva. 

T have examined very many specimens of this common form, among 
which specimens named by Lord Walsingliam in Professor Fernald’s 
collection and bearing his blue labels no. 115, 1094, 1110, and 1033 
corresponding with the identification in his notebook as ayyieixtrigetta . 

Habitat .—Eastern United States, Kentucky, Colorado. 

APROiEREMA CONCINUSELLA Chambers. 

Gelechia eimcinustella Chambers, Cinn. Quart. .lourn. 8c., IT, 1875, p, 253; Hull. 
U. S. Cool. Rurv., IV, 1878, p 142 .—Riley, Smith’s bint Lop, Bor. Am., No. 
5340, 1891. 

Gelechia eonehmiseUa Chambers, Bull. U. S. C-eol. Surv., Ill, 1877, p. 127. 

Aprotrremu roneimi sella Biwk, Pyar’s List Amor. Lcp., No. 5700, 1003. 

Type No. 448, in the U. S. National Museum, received from Cham¬ 
bers, as this species agrees well with description and is identical with 
his types in the Cambridge Museum. 

This species has a notable color resemblance to Eytitheetin (Paraaia ?) 
Habnimella Clemens. 

Habitat .—Texas, Colorado. 

ANACAMPSIS Curtis. 

Plate XXXI, fig. 28. 

Type, Than, i. e. Tinea po} ulelUt Olerok. 

Anacampsis Citrtis, Brit. Knt., 1827, oxpl. pi. clxxxjx. 

TnclitfptUht Heinemann (Meyrick, Staudinger and. Rebel), Hchmotterlinge 
Bentschlands u. FVhweiz, II, 1870, p. 321. 

Labial palpi very long curved, second joint thickened with smoothly 
appreased scales, sometimes roughened above in the middle; terminal 
joint longer than second, slender pointed. Abdomen somewhat flat¬ 
tened. Forewings elongate, apex blunt, termen very oblique; 12 
veins, 7 and 8 stalked, rest separate. Hindwings as broad or broader 
than forewings, trapezoidal termen not sinuate, 8 veins, 3 and 4 con¬ 
nate, 5 parallel, 6 and 7 connate. 

I have recognized the following American species as belonging to 
this genus: 


Basal half of forewings without any markings. 1 

Basal half of forewings more or less mottled. 8 

1. Forewings without white markings. 2 

Forewings with white markings... 8 

2. Color oehreous... .fullonella, p. 849 

Color bla^k. lupine!fa part, p. 850 
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3. Fore wings with transverse fascia. 4 

Forowings without. transverse fascia. 6 

4. Forewings with throe apical longitudinal white dashes. InslrUjdfa, p. 851 

Forewings without such <lashes. 5 

5. Color markedly darker outside the fascia. <t<jrimmie/ltt, p. 850 

Color dark on both HidoH of tin- fascia. lupindht, part., p. 850 

6. Forowings with one costal white streak. 7 

Forewings with two costal white streaks. lei'ipedvlla , p. 851 

7. Color light ochreoas brown. pnltodoridlu , p. 848 

Color black. luplndht , part., p. 850 

8. With large semicircular dark dorsal spot. cycle/fa, p. 848 

Without such spot. 9 

9. With dark costal spot.. laymen/driella, p. 848 

Without such spot. 10 

10. With face whitish. tmjyrothnmmdUt , p. 847 

Face not white. 11 

11. With sharp white markings. nircopulvelta , p. 847 

Markings indistinct. 12 

12. Groundcolor ash-gray. rmcentifasciclfa, p. 846 

Groundcolor brownish. 13 

13. Alar expanse more than 20 mm. mnocudhi, p. 845 

Alar expanse less than 20 mm. rhoifructe/fa , p. 845 


ANACAMPSIS INNOCUELL.A Zeller. 

Gdechia (Tachyptilia) hmoendin Zeller, Verli. k k, zool.-bot. Gesell. Wien, 
XXIII, 1873, p. 249. 

Gdechia mnooudla Chambers, Bull. U. S Ueol. Bury., IV, 1878, p. 144.— Riley, 
Smith’s List Lep. Bor. Am., No, 5389, 1891. 

Anacampm mnocuelfa Busck, Pyar’s List Amer. Lep., No. 5701, 1903. 

This species and still more the following are, as Zeller remarked, 
very similar to the European Anacdiiipxta papuldht Clerck, hut both 
have the wings more blunt. 

I have examined the types of the jxresent species in Cambridge. 

In the National Museum is a series, identical with the types, bred 
from leaves of cottonwood received from Wyoming; also a large series 
bred from cottonwood in Colorado by Dr. Dyar. 

The larva rolls the leaves in the same fashion as does the European 

pop dfdid, 

Zeller’s types are from Texas. 

ANACAMPSIS RHOIFRUCTELLA Clemens. 

Gdechia rhoifructella Clemens, Proc. Acad. Nat. Hist. Phila., 1860, p. 163; Froc. 
Jffint. Soil Phila., II, 1863, p. 121; Stainton Ed. N. Am. Tin,, 1872, pp. 40, 
114, 225. 

Gdechia rhoifructella Chambers, Can. Ent., Ill, 1872, p. 68; Bull. U. B. Geol. 
Surv., IV, 1878, p. 146.— Zeller, Verb. k. k. zool-bot. Gesell. Wien, 
XXIII, 1873, p. 252.— Cociuillett, Papilio, III, 1883, p. 99.— Riley, Smith’s 
List Lep. Bor. Am., No. 5406, 1891. 

TaehypUlia rhofructdla T)iktz, Smith’s List Ins. N. Jersey, p. 474, 1900. 

Gdechia ( Tachyptilia) consonelln Zbi.lku, Verb. k. k. zool-bot Gesell. Wien., 
XXIII, 1873, p. 251.— Walhingium, Trans. Ainer. Ent Soe. Phila., X, 
J882, p. 183. 
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Gelechia roiwmefla Chambers, Bull. tb S. Geol. Surv., IV, 1878, p. 112 .—Kiley, 
Smith 'h ListLep. Bor Am., No. 5838. 

GeMiia untulnmneuh'lhi Chimkkkh, Can. Ent., VI, 1874, p. 237; Hull. U. S. 
Geol. Surv., IV, 1878, p. 143.— Kilby, Smith’s List Lep. Bor. Am , No. 5455), 
1891. 

Geleehia ochirocoxkih, On \mimics, Bull. lb S. Geol. Surv., IV, 1878, pp. 91, 145. 

Amu-ampm rhoifmeielht Bchck, Oyar’s List Amer. Lop., No. 5702, 1903 

Not Gekchia qmdnmaculeUa Oir ymbeks, Ciun. Quart. Journ. Sei., II, 1875, p. 25)0; 
Bull. U. a Geol. Surv., Ill, 1877, p. 128 

Lord Walsingham has established the synonomy rhotfnwtdla— 
oehreocostdla, and suggested that conwnelht Zeller was also this species. 
I have seen the types in the Museum of Comparative Zoology of 
quadrimaciddla Chambers, con sought Zeller, and ochrcocostclla Cham¬ 
bers, and in U. S. National Museum there is a type (No. 461) of ochrc- 
ocostella and specimens named by Walsingham, rhoifructella . All of 
these specimens are identical and confirm Lord WaLsingham’s synon¬ 
omy, adding that of qmdrimaculella Chambers, as was to be expected 
from the description of the species. 

Both of Chambers’ species as well as Zeller’s typo came from Texas. 
Clemens presumably reared his in Pennsylvania. 

The other species named by Chambers qmdrhmacuh'Ua and after¬ 
wards renamed praidnom India, is evidently an entirely different insect, 
which I have recognized as a species of Gelechia , under which genus it 
is treated (p. 875). 

ANACAMPSIS CRESCENTIFASCIELLA Chambers. 

GeMiia creucentifaecielta Chambers, Can. Ent,, VI, 1874, p. 237; Chm. Quart. 
Journ. Sci, II, 1875, p. 255; Bull. U. 8. Geol. Surv., TV, 1878, pp. 90, 142. 

Ammmpsis crescentifamella Busch:, Dyar’s List. Amer. Lep., No, 5703, 1903. 

Not Oelechia evescentifaseiella Walsincham, Trans. Amer. Ent. Boo. Phila., X, 
1882, p. 179. 

Lord Walsingham made this species a synonym of Qdwhm con dtp 
sella Walker, hut this was clearly caused by a mistake. The sup¬ 
posed type of crescentIfmcidla from Mr, Goodoll’s collection, on the 
strength of which Walsingham made the synonomy, is now in Pro¬ 
fessor Fernald’s collection, and he has explained that by mistake this 
specimen was represented as the type, but that it really was not 
authentic. It is a specimen of conclmdla Walker. In Lord Wal- 
singbam’s notebook 1 is written under the number corresponding to his 
blue label on this specimen “1084, G. conclmella Walker — G. crescen- 
tifa&cieUa , Chambers’s type,” but the word “type” was afterwards 
crossed over. 

In the U. S: National Museum there is a type (No. 446) received from 
Chambers with his handwriting cremmtifasciellcL This typo is the 

*86© preface, p.,76& 
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►same as eight specimens in Cambridge Museum, also received from 
Chambers, and furnished with his label. These specimen agree with 
Chambers'* description, and undoubtedly represent the present species, 
which is very different from ronelaxdla Walker. One of these speci¬ 
men, originally from the Salem collection, bears Walsingham’s blue 
label no. 980, and is labeled in his handwriting "•(idwhin crescent if ax¬ 
el ell a Chambers, but quite distinct from his type,” 1 

(^Yxeentlfaxeiella does resemble, as remarked by Chambers, (rehvhm 
quadrimaeuIeUa? “but is smaller and of a more ashen hue/"' 

No other specimen than the types mentioned are known to me. 

The supposed '■‘‘type” in Professor FernakPs collection, received 
from Chambers through Miss Murtfeldt, is an Elachixbid, wrongly 
identified. 


ANACAMPSIS NIVEOPULVELLA Chambers. 

deledVui mrcopuleella Chambers, Can. Ent., VII, 1875, p. 210; Bull. U. 8. Geol. 
8urv., IV, p. 1878.— Riley, Smith’s List Lep. Bor. Am., No. 5419, 1891. 

Awtenmpm nieeopnlvella, Bukck, I)yar*s List Amor. Lep., No. 5704, 1903. 

The unique typo of this species was obtained in good condition from 
the Belanger collection, Laval University, Quebec, where it has been 
since returned by Chambers in 1875. It boars Chambers'' label, agrees 
well with his description, and is undoubtedly authentic. 

It proves the species to be a large Ameampxk of the size of inno- 
i'urlla Zeller. It has the same general pattern of ornamentation as 
this species, but much more pronounced in black and white. In 
Europe are known very similar corresponding varieties of Anaeamp- 
xix popuIMa Clerck, and nhvopuhwUa may ultimately prove to be such 
a variety of Innoeudla; but as it is easily recognized and markedly dif¬ 
ferent from the common form of hmoouella, and as no intermediate 
forms are known as yet, it must be retained as a good species until 
proof of the identity with huweadla is given by breeding. 

In the IT. B. National Museum are other specimens identical with 
the typo from Vancouver Island, and the northern latitude may be 
cause of the variety. Chambers 1 type came from Canada. 

ANACAMPSIS ARGYROTHAMNIELLA Busck. 

Anacampsis nrgyrothamuleUa Busck, Proe. U, 8. Nat. Mur, NXIII, 1900, p. 231; 
Pyar’s List Amer. JLep., No. 5705,1903.— Dyab, Proo. Ent. Soc. Washington, 
IV, 1901, p. 474. . 

Type.— No. 4938, U.S.N.M. 

Food plant.—Aryyrothamnia hlodyettii. 

Habitat .—Palm Beach, Florida. 

1 Tlu* supposed type from (lootfell’s collection, 

8 Aw team pm r ho [feudalla Clemens, p. 845. 
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ANACAMPSIS LAGUNCULARIELLA Busck, 

Anncampxh ffujiinniltirit'ltu Bwk, Proi*. D. S. Nat. Mas., Will, 1900, j>. 2150, 
pi. r, fijx. 0; Dyar’s List Amor Lop., No. 5700, 1000 .—Dyais, Proc. Knt. Soe. 
Washington, IV, 1001, p. 474. 

Type.— No. 4937, U.S.N.M. 

Food plan — L(i<j\uu'uhn'U( menuom. 

Habitat. —Palm Beach, Florida. 

ANACAMPSIS CYCLELrLA, new species. 

Anacampah njcfel/u Busch:, Dyar’s List Amer. lA*p., No. *5707, 1903. 

Antenna?. whitish.yellow, annulatcd with black. Labial palpi whitish 
yellow, terminal joint toward tip fuscous. Face, head, and thorax 
whitish yellow. Ground color of forewings whitish yellow shaded 
with darker fawn. On the middle of the dorsal edge is a large, semi¬ 
circular, dark olive-brown spot, reaching to the middle of the wing 
and edged with white. The apical half of costal edge is of this same 
dark brown color, interrupted by four oblique white streaks, the first 
near the middle of the wing, the second at beginning of costal cilia, 
both directed outward. The two last streaks are smaller nearer apex 
and directed inward. The second costal streak is faintly continued 
in a thin, outwardly pointed, V-shaped fascia, at the tip of which is a 
longitudinal black dash, edged with white scales. Above and below 
this dash, outside of the faint white fascia, the wing is finely check¬ 
ered with black and white scales. On the middle of the wing at the 
end of the cell is a small, dark brown, oblong spot. Upper half of 
the cilia is dark reddish brown, with base white; through this white 
base runs a heavy black line parallel with the edge of the wing. 
Lower half of cilia yellowish white. When the moth is at rest the 
two dorsal spots on the wings unite to form a conspicuous dark circle, 
edged with white. Hindwing dark olive brown, lighter and silvery 
toward the base; cilia golden. Abdomen and underside of thorax 
silvery yellow. Legs yellowish white annulatcd with brown; tarsi 
dark brown tipped with white. Alar expanse, 14 to 14. B nun. 

Habitat. —Arizona. 

Type.— No. 6371, U.S.N.M. 

Described from three well-preserved specimens—two collected by* 
Mr. £. A. Schwarz, at Santa Rita Mountains, in May and June; the 
third collected by Mr. H. S. Barber, in July, at Williams, Arizona. 

ANACAMPSIS PALTODORIEXLA, new species. 

Anacampm paltodomlla Bitsck, Dyar’s List Amer. Lep.» No. 5708, 1903. 

Antennae silvery white with a heavy longitudinal dark brown Iii\e 
running from base to tip. Labial palpi, second joint yollowish white, 
terminal joint silvery white with a slender longitudinal black line in 
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front from base to apex. Face creamy white; head and thorax light 
drab colored. Forewings drab colored, lightest nearly white along the 
costa, gradually darker toward dorsal edge. 

In the middle of the cell is a small indistinct blackish dot, a similar 
one nearer base on the fold and a third at the end of the cell. At 
apical fourth is an oblique narrow white streak directed outward and 
nearly meeting a similar but curved dorsal streak directed upward 
and outward. Both streaks are slightly edged with black anteriorly. 
The area between the dorsal streak and the edge of the wing is white, 
mottled finely with black, each scale being tipped with black. Apical 
cilia dark brown with base whitish and containing a heavy blackish per¬ 
pendicular line; dorsal cilia yellowish white with the apical dark line 
continued fainter and interrupted along the edge of the wing. Hind- 
wings dark purplish fuscous, cilia a shade lighter and with a narrow 
whitish line at base along the edge of the wing. Abdomen dark pur¬ 
plish except first two joints above which are light velvety yellow, anal 
tuft yellowish. 

Fore and middle legs and underside of thorax deep dull brown, 
nearly black; tarsal joints tipped with yellow; hindlegs on the outside 
dark brown mottled with yellow, the inside and tuft on tibial yellow, 
tarsi banded with 3 T ellow. 

Alar expanse .—3 mm. 

Habitat .—Mesilla Park, New Mexico. 

Type. —No. 6372, U.S.N.M. 

A beautiful species, near the foregoing, vydellto collected bv Prof. 
T. D. A. Cockerell. 

The wing pattern strongly reminds one of the striatclla group of the 
genus Paltodom . 

ANACAMPSIS FULLONELLA Zeller. 

Gelechia ( Ccratophom /) fuUoneWt Zeller, Verh. k. k. zool.-bot. gesell. AVien, 
XXIII, 1873, p. 276. 

GelevMa JitUonella Chambers, Bull. U. S. Geol Surv., IV, 1878, p. 143.— Riley, 
Smith’s List Lep. Bor. Am., No. 5366, 1891. 

Gelechia rufusella Chambers, Can, Ent., VI, 1874, p. 240; Bull. IT. S. Geol. Surv., 
IV, 1878, p. 1474.— Riley, Smith’s List Lep, Bor. Am., No. 5472, 1891. 

Gelechia (Trichotaphe) refasella Walking ham, Trans. Am. Ent. Soc. Phila., X, 
1882, p. 184. 

Gelechia sabruberella Chambers, Can. Ent., VI, 1874, p. 240; Ginn. Quart. Journ. 

, Sci. 7 II, 1875, p. 254; Bull. U. S. Geol. Surv., IV, p. 147, 1878.— Riley, 
Smith’s List Lep. Bor. Am., No. 5486, 1891. 

Menesta ndmcens Walsinoham, Proc. Zool. Soc. Lond., p. 319, 1881, pi. xxxvi, 
fig. 9. 

Anacampm ftdlouelht Braes:, Dyar’s List Araer. Lep., No. 5709, 1903. 

The types of fulhmdla are in the possession of Lord Walsingham, 
to whom I am indebted for the information (in letter of May 10, 
1901) that it is the same as Chambers’ rufwsdla. 

Proc- N, M* vol# xxv—02-54 
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Of this latter species I have examined typo no. 4(>3 in the l T . S. 
National Museum, and Chambers’’ types in Cambridge as well as 
specimens in the National Museum and in the Philadelphia Academy 
of Natural Sciences, determined by Lord Walsingham; they are all 
identical and undoubtedly represent Chambers’’ rufunethi. 

The supposed type of this species in Professor Fernald’s collection 
is a very similar species of Trichotaphe, which I feel confident repre¬ 
sents Chambers'* Gelechia Yidixcomaeulella (p. 914). 

In the U. S. National Museum are undoubted specimens of mfaxcUu 
which, in my opinion, represent Chambers’ xuh'iiberelliL which species 
Chambers himself, in his original description, suggested was only a 
variety of rafaxella. As all authentic specimens of xalyrub<a l ell(C are 
lost, and as rufmella is a somewhat variable species, I place the two 
as synonyms without much hesitation, thus disposing of. an otherwise 
empty name. 

Lord Walsingham suggested that this species is a Trichotaphe, but 
the separate veins 2 and 3 in forewings and the very long terminal 
joint of the labial palpi place it in the present genus. 

The general habitus of the species is truly very similar to Trie ho- 
taphv, and it is one proof of the close relationship of the two genera. 

All the specimens I have seen are from Texas. 

ANACAMPSIS LUPINELLA Busck. 

Amcampxi# lupmelln Busck, Can. Ent., XXXIII, 1901, p. 14; Dyar’s List Amur. 
Lep., No. 5710, 1903. 

Type. —No. 5351. U.S.N.M. 

Food plant.—Lapin ax perennix. 

Hah! tat. —Canada. 

Since describing this species I have had the pleasure of breeding it 
myself from larva, kindly sent me by my friend, Mr. Arthur Gibson, 
Ottawa, Canada, thus obtaining more material of this interesting 
species. 

ANACAMPSIS AGRIMONIELLA Clemens. 

Gelechia atjrimonicUa Clemens, Proc. Acad. Nat. Sci. Phila., 1850, pp. 182, 434; 
Proe. Ent. Hoc. Phila., II, 18(33, p. 120; Stainton Ed. Tin. N, Am., 1872, 
pp.40,112, 224.— Chambers, Bull. U. 8. Geol. Burv., IV, 1878,p. 141.— Riley, 
Smith’s List Lep. Box. Am., No. 5301, 1891. 

Gelechia (Aruicampm) ugrimomeltn Zeller, Verh. k. k. zool.-bot. Gasoil. Wien, 
XXIII, 1873, p. 275 

TachyptUia agrimonieUa Dietz, Smith’s List Ins. N, Jersey, 1900, p. 474. 

Gelechia aduncella Zeller, Verh. k. k. zool.-bot. (iesell. Wien, XVIII, 1868, 
p. 614. 

Gelechia adenwetta Riley, Smith’s List Lep. Bor. Am., No. 5299, 1891. 

Anacampm agrimonieUa Bttsok, Can. Ent., XXXIII, 1901, p. 15; Dyar’w List 
Aimer. Lep., No. 5711, 1903. 

This well-known and thoroughly described species has l>een recorded 
. feffi ^ District of Columbia, and Georgia. In the 




no. 1304. REVISION OF AMERICAN GELECHIID MOTES—BUSCK. 851 


National Museum are also bred and collected specimens from Virginia, 
New York, and Kansas. 

Foodplant. —Agrimon ia . 

This and the following species have a marked resemblance to the 
cmthyllideUa group of the genus Aproserema , which has caused former 
workers (Zellei\ Stainton, and Walsingham) to place it in that genus 
in spite of the differing wing form and venation, but they clearly 
belong to the present genus, and only indicate the relationship of the 
two genera. 

ANACAMPSIS TRISTRIGELLA Walsingham. 

Gelechia (Anaeampsis) tnstngella Walsingham, Trans. Amer. Ent. Soc. Phila., 
X, 1882, p. 181 .—Cchauillett, Papilio, III, 1883, p. 91. 

Gelechui trixtrigella Comstock, Rep. XT. S. Ent. Comm., V, 1890, p. 639.— Riley, 
Smith’s List Lep. Bor. Am., No. 5502, 1891. 

Anaciuapjtia trixtrigelbi Busck, Can. Ent., XXXIII, 1901, p. 15; Dyar’s List 
Amer. Lep., No. 5712, 1903. 

Of this easily recognized species I have identified a specimen from 
Kansas in U. S. National Museum, which identification I subsequently 
had opportunity to verify by comparison with the type in Professor 
Fernald’s collection. 

Food plant .— Oorylws americium (Coquillett). 

ANACAMPSIS LEVIPEDELLA Clemens. 

Strobisia lempeddla Clemens, Proc. Ent. Sot*. Phila., II, 1863, p. 4; Stainton 
Ed. Tin. N. Am., 1872, p. 207.— Chambers, Bull. V. S. Geol. Surv., IV, 1878, 
p. 162.— Frey, Stett. Ent. Zeit., XXXIX, 1878, p. 251.— Riley, Smith’s 
List Lep. Bor. Am., No. 5584, 1891. 

Anacampm leripcdella Busck, Can. Ent., XXXIII, 1901, p. 15; Dyar’s List Amer. 
Lep., No. 5713, 1903. 

The ty T pe of this species is lost, but no doubt whatever exists about 
the identity of this common, striking, well-described species. 

I have examined specimens determined by Chambers in the Museum 
of Comparative Zoology, in Cambridge, and specimens named by Lord 
Walsingham in the National Museum. 

While this species has a certain general resemblance to the genus 
Strdbisia , its structural characters place it in Arnica mpsi^ in which 
it finds a near relative in the preceding species, tristrigella Walsingham. 

Professor Frey’s excellent description of the characteristic under¬ 
side of the wings is an important addition, and emphasizes the rela¬ 
tionship with this group. 

The species is rather common around Washington City. 

GELECHIA Hubner. 

Plate XXXI, fig. 29. 

Gelechia Hubner, Verz. toek. Schmett., 1816, p. 415. 

Cirrha Chambers, Can. Ent., IV, 1872, p. 146. 

Oeseis Chambers, Cinn. Quart. Journ. Sci., II, 1875, j>. 255. 

Pseudochelaria Dietz, Ent. Newt*, XI, 1900, p. 252, pi. i, fig. 3. 
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Labial palpi long curved, second joint more or less thickened 
beneath, with rough scales, sometimes with large developed brush, 
sometimes furrowed; terminal joint nearly as long or longer than 
second joint, smooth pointed. Forewings elongate pointed, with 12 
veins, 7 and 8 stalked, rest separate. Hindwings nearly as ‘broad or 
broader than forewings; apex pointed, termen more or less sinuate; 
8 veins, 8 and 4 connate or short stalked, 5 approximate to 4, 6 and 
7 approximate, connate or stalked. 

Two species, namely, conclusella Walker and basquella Chambers, 
which have been included in the present genus, differ from this 
synopsis in having veins 3 and 4 in the forewings stalked, but I do 
not believe generic separation would be justified on that ground, as 
there is a tendency in allied species to have these veins approximate, 
or even connate {Gelechia ahdommella Busck), and as they in all other 
particulars agree with the genus. 

Chambers 5 genus Girrlut does not in any waj r differ from Gelechia , 
as examination of the type has proven. 

Oeseis Chambers has very strongly developed and somewhat special¬ 
ized brush on second joint of labial palpi, approaching that of Ypsolo- 
pkus; but otherwise in general habitus, wing form, and venation it 
agrees well with Gelechia as here defined, and I do not believe it can 
be retained as a natural separate genus in view of the many interme¬ 
diate forms found between it and normal Gelechia species. 

Pseudochelaria Dietz has justly been made a synonym of Gelechia 
by Lord Walsingham and J. Hartley Dux-rant. 1 

From the examination of the supposed type of Lord Walsingham’s 
genus of that name, jpemylmnica Dietz (Walsingham manuscript), 
which is now in Dr. Dietz’s possession, I am unable to see why a new 
genus should be erected for it as Lord Walsingham suggests, and have, 
consequently, included that species also in the present genus. Some 
mistake has likely been made. 

The genus Catastega Clemens, which was erected solely on larval 
food habits, I had at a time suspected to be synonymous with Gelechia , 
and it is so placed in Dr. Dvax*’s List of American Lepidoptera. I 
had reached this conclusion by breeding Gelechia Herat India Busck, 
which has the identical and very peculiar life mode described by 
Clemens for the genus Catastega, and I surmised that Clemens' species, 
when bred, might turn out to belong to the same group. 

Since then, however, Dr. Dyar has succeeded in breeding what must 
be regarded as type of Clemens 5 genus, the oak feeding fimidella , and 
, at turns out to be a Tortricid (not yet determined, 2 because of rubbfed 
of the specimens). 

l Enl & 0 . Me*. 1902, p. 28. - 

* For this reason fbiftstegft, with its three species, was retained in Dr. Dyar’p List 
of American Lepidoptera under Gelechia, as it was not known where else to place 

Omm * 1 
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This and the two other species, which were placed heading the list 
of unrecognized species of Gehchio have thus no place there, and need 
not give more trouble in this group. 

Under Geleehui it has been necessary to place not only such species 
which have been recognized by the writer as belonging to the genus, 
but also all those species which have been described as or referred to 
Grli'chia , but which at present are unknown and therefore of uncer¬ 
tain generic position; in fact, some of these evidently do not belong to 
Gehclila , but as their true genus can not be ascertained at present they 
must temporarily stand under GelecUa as described. 

All these unplaced species I have put in section i?., which then 
merely indicates that such species are retained in the genus only on the 
authority of the original description. These species must of course 
be reckoned with when a new species is to be described in any Gele- 
chiid genus. It is a tedious work, always more or less uncertain, to go 
over all these descriptions before one is reasonably sure not to make a 
synonym. 

To insure myself as far as possible against this I have made for my 
own use a synoptic table of all these uncertain species, using such 
striking characters as can be gleaned from the descriptions, but even 
with this many descriptions must be gone over. 

All species placed in section A can be relied upon as conforming 
with the definition of the genus Gelechut in all particulars, except when 
otherwise expressly remarked upon. 

The following synoptic table includes only these recognized species: 


Ground color black or very dark uniform brown. 1 

Ground color not black or dark uniform brown.. 21 

1. With head canary yellow. aristelk , p. 866 

Head not yellow. 2 

2. Forewings with white or whitish markings only. 3 

Forewing with dorsal edge rust red. Imqwllu, p. 864 

3. With head pure white. 4 

With head more or less mottled.'14 

4. With basal half of dorsal edge white. 5 

Dorsal edge not white. 9 

5. Entire dorsal edge white.j pmilella , p. 865 

Entire dorsal edge not white. 6 

6. With oblique white fascia at apical fourth. mufaaciella , p. 865 

Without such fascia. 7 

7. With abdomen and legs salmon colored. uhdumhidk, p. 863 

Abdomen not salmon colored. 8 

8. With white streak on basal half of costa... sistrella, p. 862 

Without such streak. denteUa , p. 862 

9. With thorax white. 10 

Thorax not white. 12 

10. Forewings with white fascia and costal spots. albiloreUn, p. 861 

Forewings without such fascia and spots. 11 

11. Forewings with faint ochreous white dots on disk. vuniimcuteUai p. 867 

Forewings without such dots. tharacealbeUa, p. 867 
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12 . Forewings with white markings sharply defined. 13 

White markings diffused. contiimelfa, p. 859 

13. Forewings with white spot on fold. qmmiln, 1 >* 856 

Forewings without white spot on fold.rmrW neUa, p. 855 

14. With dorsal edge from base to cilia white. }>arhmh'lh, p. 866 

Dorsal edge not white. 15 

15. With white oblique costal streak at basal third. 10 

Without such streak. 18 

10 . With complete white fascia at apical third. Imjuhirlht, p. 801 

. Without such fascia.. 17 

17. Face and second joint of labial palpi white. eolontdenm , p. 857 

Face and second joint of labial palpi dark. nrizcmella , p. 850 

18. With angulate white fascia at apical third. 19 

Without such fascia. 20 

19. Basal j>art of forewings lighter, sprinkled with white. Irophelht , p. 800 

Basal part of fore wings not lighter than rest of wing. bhnaculelUt, p. 859 

20 . Second joint of labial palpi light ochreous white. tnalbamaculeUa r, p. 858 

Second joint of labial palpi dark.con/w//«, p. 859 

21. Fore wings brick red. pmiella, p. 889 

Forewings not brick red..... 22 

22 . Apical edge of fore wing and cilia rosa.. rihestella , p. 860 

Forewings not rosa...-. 23 

23. Ground color pare white. fmcotivyiielhi, p. 890 

Ground color not pure white. 24 

24. Apical third of forewings white. ahella, p, 889 

Apical third of fore wings not white. 25 

25. Forewings with ocellate discal spots. 26 

Forewings without ocellate spots. 28 

26. Ground color dark purplish brown. disscoowllelki , p. 874 

Ground color not brown. 27 

27. Groundcolor whitish gray. Uannlella , p. 873 

Ground color ochreous white . ubscuroocellella, p. 878 

28. Forewings without any distinct markings. 29 

Forewings distinctly marked. 31 

29. Forewings dark steel gray. * . amniefla , p. 874 

Forewings not dark steel gray.*. 30 

30. Ground color light ochreous. nLeydta, p. 887 

Ground color grayish white... obxmromffimUa, p. 888 

31. Dorsal edge conspicuously lighter than costal edge. 32 

Dorsal edge not lighter than rest of wing... 34 

32. Base of forewings light ochreous. mediojuscettn, p. 885 

Base of forewings not light.. 33 

33. Entire thorax light ochreous. MbisceUa, p. 869 , 

Only central part of thorax ochreous. achreostrigtUa, p. 869 

34. Second joint of labial palpi deep black.... „ „ $3 

Second joint of labial palpi not black.. $6 

35. Forewings with indistinct white markings. albisparsella, pi 877 

Fore wings without white markings. uw&uleUa, p* * 

36. Fore wings without any transverse markings.i 

Forewings with costal spots or other transverse markings. .2 £$ ? 


37. Forewings uniformly longitudinal streaked without other markings. r :, ii 

Forewings with other markings.-...jp 

38. Forewings brownish.g£fef 

Forewingsgray. stHaidh, pSfefe 
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39 With heavy black longitudinal streak on fold. varmbihx , p. 871 

Without such streak. 40 

40. Forewings strongly mottled with dark fuscous spots. muidmdhi , p. 888 

Forewings without such spots. .petamtim, p. 888 

41. Dorsal base of forewing darker than general color of wing. 42 

Base of dorsum not darker than general color of wing. 44 

42. With angulated whitish fascia at apical third. 43 

Without such fascia. wkerelh, p. 871 

43. With oblique light band at basal third. inifxnightuiu, p. 885 

Without such band. peiuiMtlrunira, p. 885 

44. With white or whitish markings at apical third. 45 

Without white markings at apical third. 60 

45. With longitudinal deep black line on fold. tnhuerila, p. 873 

Without such line. 46 

46. With complete fascia at apical third. 47 

Fascia more or less interrupted or absent. 57 

47. With head unmottled ochreous. mouumenieUa, p. 888 

Head more or less mottled. 4S 

48. Forewings with vein 3 and 4 stalked. amduseUu, p. 887 

Forewings with veins 3 and 4 separate. 49 

49. Forewdngs with longitudinal black line before apex. acquits, p. 884 

Without such line. 50 

50. With large black (lineal spot reaching up to costal edge. orciilentrfla, p. 884 

Withouc such spot. 51 

51. Fascia strongly outwardly angulated.1. 52 

Fascia nearly straight. 55 

52. Face white. 53 

Face not white.!. 54 

53. Tuft on second joint of labial palpi large, much longer at base than at apex, 

vemutella, p. 878 

Tuft on second joint short and even in its entire length. hjnceella, p. 879 

54. Central part of underside of abdomen pure ochreous white. .mgrimncuMla, p. 880 

Underside of abdomen dark mottled. btminmaeuleUa , p. 881 

55. With dark costal spot at basal third. bicostomaculetta , p. 879 

Without such spot. 56 

56. Terminal joint cf labial palpi with white stimulation before tip. Jcphriasella^ p. 886 

Terminal joint of labial palpi without annotation. tlyarielht, p. 877 

57. Basal half of costa whitish. pmirfottcaciella, p. 881 

Basal half of costa not whitish. 58 

58. First abdominal segments velvety ochreous above. serotmeUa , p. 882 

First abdominal segments not velvety ochreous above. 59 

59. Forewings with raised scales. maeulimargtnella , p. 881 

Forewings without raised scales. rerneUa , p. 884 

60. \Vith base of costa black. Imdenella , p. 876 

Base of costa not black. 61 

61. With homy frontal prominence. bamesiella , p. 875 

Without such... pravhiomwellft , p. 875 


A.—Recognized Sjieciex* 

GELECHIA CERCERISEELA Chambers. 

Depressana cerceriseUa Chambers, Can. Ent., IV, 1872, pp. 108, 129, 147, 148. 
Cft'/pchia cercerixella Chambers, Bull. U. S. Geol. Surv., IV, 1878, pp. 110, 142.— 
Wausumgham, Trans. Am. Ent, Soc. Phila., 1882, p. 177.— Riley, Smith’s 
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List Lep. Bor. Am., No. 5334 .—Buhok, Dyar’n List Amor. Lep., No. 5714, 
1903. 

Gelechia olymputdelht Zeller, Verb. k. k. zool.-bot.*Cresell. Wien, NXI1I, 1873, 
p. 259, pi. hi, fig. 15.— Chambers, Can. Ent., IX, 1877, p. 24; Bull. IT. 8. <4eol. 
Surv., IV, 1878, p. 145.— Riley, Smith’s List Lep. Bor. Am., No. 5433. 

Not Gelechia cercerUclla Chambers, Can. Ent., VI, 1874, pp. 230-231; Can. Ent., 
IX, 1877, p. 23.— Walsingham, Trans. Am. Ent. Sot*. Phila., 1882, p. 179. 

Chambers found what he supposed to be a variety of the species in 
Texas with an additional white spot on the fold and consequently made 
Gelechia qumella Zeller, which is this supposed variety a synonym of 
the present species. This u variety ” is truly qxnnella Zeller, but is a 
quite distinct species, while Zeller’s olymjjiadella , as the description, 
figure, and types in Cambridge Museum show, is the same as Chambers’ 
Cerew feeding species. Zeller points out well the differences between 
the two species. 

The present species is one of the commonest Gelechiidx in the vicin¬ 
ity of Washington, and its pretty larva, well described by Chambers, 
can be found all summer spinning up the leaves of redbud. There are 
at least two generations in this locality. The imagoes of one brood 
issue about September 1, and the following brood overwinters as pupa 
and comes forth as imago in early May. 

InU. S. National Museum are authentic specimens, received and 
labeled by Chambers, besides large bred series from District of 
Columbia, and captured specimens from Kansas and Texas. 

GELECHIA QUINELLA Zeller. 

Gelechia quineUa Zeller, Verh. k. k. zool.-bot. Gesell. Wien., XXIII, 1873, p. 
260, pi. hi, fig. 14.— Chambers, Can. Ent., IX, 1877, p. 23 .—Bfrck,D yar’s List 
Amer. Lep., No. 5715, 1903. 

Gelechia rerceriaeUa var. Chambers, Can. Ent., VI, 1874, p. 231; IX, 1877, p. 23.— 
Walsingham, Trans. Am. Ent. Soc. Phila., 1882, p. 177. 

This species must, according to the explanation given under the 
previous species, stand as a good species, distinct from eerceriseJUt 
Chambers =olympiadetta Zeller. 

I have examined, besides Zeller’s types in the Cambridge Museum, 
the specimens there, originally belonging to Salem Academy of 
Natural History, which Lord Walsingham had before him in 1882 
with his blue labels, nos. 976 and 989. 

Authentic specimens of Chambers’ supposed variety of cercerisella 
are> found in Cambridge Museum and in U. S. National Museum, where 
mre also several other specimens, all like the type and Chambers’ 
sg^hxtens from Texas. 

La , ,, 'GELECHIA ARIZONELLA, new species. 

. . < SWw B >* m/immtUa Boses, Dyar’e last Amer. Lep., No. 5716; 1903. 

; < Altana Wack; labial palpi with dense slightly furrowed brush, 
li I®* lasade of the second joint and the middle of the terminal 
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joint with sparse whitish scales intermixed. Face, head, and thorax 
whitish, but heavily overlaid with dark fuscous scales; top of head 
and middle of thorax lighter than face and shoulders. Forewings 
deep bronzy black with four white markings, namely, one large out¬ 
wardly oblique white costal streak near base, the lower tip of which 
crosses the fold; one nearly elliptical white spot on the middle of the 
wing; one triangular white costal spot at the beginning of the cilia, 
and opposite this a smaller dorsal white spot. 

The spots are identical with those found in the two preceding spe¬ 
cies, cereerisella and quhielhi , except that the second costal spot in the 
former and the two middle spots of the latter have been replaced by the 
single central spot in arhantlla. 

Hindwings as broad as forewings; light silvery fuscous, darker 
along costa and toward the tip. Cilia a shade lighter. Abdomen 
light fuscous with a metallic purple sheen; each joint is fringed pos¬ 
teriorly with whitish scales, and the two first joints are velvety yellow¬ 
ish above. 

Legs dark fuscous; tarsal joints narrowly tipped with whitish. 

Alar expanse .—13 to 15 mm. 

Habitat ,—Arizona. 

Type. —No. 6373, U.S.N.M. 

Collected by Mr. E. A. Schwarz in Santa Rita Mountains, Arizona, 
in May. 

Very near the foregoing^species and the following, but at once dis¬ 
tinguished by its dark head, its different wing spots, and its unbarred 
legs. 

GELECHIA COLORADENSIS, new species. 

GelecMa colorademis Busck, Dvar’s List Amer. Lep., No. 5717, 1903. 

Antennas black; labial palpi with well-developed brush; second 
joint white, slightly sprinkled with dark scales above, terminal joint 
black with white tip. Face white; head and thorax uniform dark 
purplish black. Forewings deep purplish black with five pure white 
markings, namely, an outwardly oblique costal white streak near base, 
reaching the fold; an elliptical white spot on the middle of the wing; 
an ungulate white costal spot at the beginning of the cilia; an opposite 
small dorsal white spot and a small white dot on the fold, below and 
forward of the central spot. Just before apex are found a few single 
white scales. 

The ornamentation of the wing is precisely similar to that of the 
preceding species, arizonella Busck, with the addition of the last men¬ 
tioned small white dot on the fold. Hindwings as broad as forewings, 
dark fuscous. 

Abdomen above purplish black, below whitish. Legs dark fuscous 
with broad white bars on tibia and tarsi and with posterior coxae 
white. 
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Alar twptoiHe .—15 to 10 mm. 

Habitat, —Colorado, Florida, South Carolina. 

Type.— No. 6874, U.S.N.M. 

This species is very close to the foregoing three species, especially 
to arizoneUa Busck, but at once distinguished from this by its pure* 
white face and black head, by its light palpi and white barred legs, as 
well as by the slight difference in wing ornamentation. 

The name of the species is a misnomer because while the typos of 
the species came from Colorado I have subsequently identified it from 
Florida and South Carolina. 

GELECHIA TRIALBAMACULELLA Chambers. 

Galecldci trialbamamtella Chambers, Cinn. Quart. Journ. Sri., II, 1875, p. 250; 
Bull. U. S. G-eol. Surv., Ill, 1878, p. 147— Riley, Smith’s List Lep. Bor. 
Am., No. 5497, 1891— Busck, Dyar’s List Amer. Lep., No. 5718, 1908. 
Gelechia epigceella Chambers, Journ. Cinn. Soc. Nat. Hist., Ill, 1881, p. 289.— 
Riley, Smith’s List Lep. Bor. Am., No. 5359, 1891. 

Types of both species with Chambers 1 labels on the pins are found 
in the Museum of Comparative Zoology in Cambridge, and prove, 
as the descriptions would indicate, that it is only one species twice 
described. 

A large bred series, showing considerable variation in the white 
markings, is found in U. S. National Museum, determined by Lord 
Walsingham as ejpigs&eUa, 

Food plant—Vaccinium stamineum .—The following are the notes 
on this series in the U. S. Department of Agriculture, given under 
No. 2788: 

An apparently very numerous larva of a skeletonizer on Yaccimum stamineum was 
found in Virginia (presumably by Mr. Theo. Pergande and near Washington City) 
on July 16. The larva fastens together two or more leaves and feeds between them 
on the epidermis, forming from its frass a tube, which is open at both ends. The 
larva is about 8 mm. long, pale dirty yellowish or greenish yellow, with six darker 
yellow stripes, head and cervical shield dark yellow; moths issued from July 26 to 
August 17. 

Chambers’ type was bred from the nearly related Epigsm repem. 

In U. S. National Museum is another series of apparently this same 
species bred from sweet fern, Compton ia usplenifolia , and also identi- 
fied by Lord Walsingham as epigseeUa Chambers. This would he an 
unusually diverse food plant for a Gelechiid, and I was suspicious that 
the latter series would prove another species, as it eventually may. 
But the rather ample material can not be separated at present except 
> by the labels, and the notes on the lame are so similar that for the 
time being at least i must assume all to be one species. 

, Should it ultimately prove to be two species by more accurate obser- 
j 'vataans dp the larvie, the species on Cmiptonia might properly be 
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given Chambers' first name, tt'iolhamamdefh^ and lii>s second name be 
retained for the feeder on Yaeeinimn and Eptgzea. 

GELrECHIA CONFUSELLA Chambers. 

Gelechia confuwlln Chambers, Cinn. Quart. Joum. Sci., II, IS 75, p. 251; Bull. 
l T . S. Geol. Surv., IV, 1878, p. 142. —Riley, Smith’s List Lep. Bor. Am., Xu. 
5342, 1891. —Busck, Dyar’sList Amer. Ltp., No. 5719, 1903. 

Dcprexmriu persiavella Murtfeldt, Rep. Alich. St. Agr. Coll., 1899. 

Gelechia pemnvelht Murtfeldt, Can. Pint., XXXII, 1900, p. 164. 

Food plant,—Pnin ax penu'ca. 

Habitat. —Michigan. 

Cotypes of Miss Murtfeldt's species are in t T . S. National Museum 
under type No. 4697. 

The species is very close to the foregoing and 1 have no doubt is the 
same as Chambers' Gelrah!a con fasdla, the type of which is lost, but 
the description of which tallies in every detail with the peach feeder. 

GELECHIA BIMACULELLA Chambers. 

Depressana bimaculelht Chambers, Can. Ent., IV, 1872, pp. 108, 129,147, 148. 

Gel edit a himaculelht Chambers, Bull. U. 8. Geol. Surv., IV, 1878, p. 141.— Riley, 
Smith’s List Lep. Bor Am., Xo. 5326,1891. —Busck, Dvar’s List Amer. Lep., 
No. 5720, 1903. 

Gelechia ( fLita ) tenutriella Zeller, Verh. k. k. zool -1 m it. Oesell. Wien., XXIII, 
1873, p. 264, pi. hi, fig. 19. 

Gelechia ternartella Chambers, Bull. U. S. Geol, Surv., IV, 1878, p. 147. —Riley, 
Smith’s List Lep. Bor. Am., Xo. 5491, 1891. 

Gelechia sylneeolella Chambers, Bull. U. S. Geol. Surv., IV, 1878, pp. 86, 147.— 
Riley, Smith’s List Lep. Bor. Am., Xo. 5489, 1891. 

Type No. 440 in the LT. 8. National Museum of Deprexmria bimacv- 
lella , labeled in Chambers’ handwriting and dated 1872., agrees with his 
type specimen in the Museum of Comparative Zoology in Cambridge 
and shows that it is identical with Zeller’s tenia riellu, type of which, 
in excellent condition, is also found in the Cambridge Museum. The 
type in IT. 8. National Museum bears besides Chambers' name label 
also another folded label in his handwriting: u Congeneric with en'ce- 
risella and perhaps a true Geleoh ia ." It also bears Lord Walsingham’s 
blue label no. 1168. 

The type of Gelechia sylvcecolella Chambers is lost, but the descrip¬ 
tion agrees well with the jmesent somewhat variable species, and it 
seems proper to regard it as a variety of it. as suggested by Chambers. 

Habitat, —Kentucky, Texas. 

GELECHIA CONTINUELLA Zeller. 

Gelechia continuella Zeller, Isis, 1839, p. 198. —Staudinger and Rebel, Cat. 
Lep. Eur., II, No. 2597, 1901. —Moeschler, Wiener ent. Monatschr., 1864, 
p. 200. —Grote, Can. Ent, IV, 1872, p. 126.— Riley, Smith’s List Lep. Bor. 

. Am., No. 5343, 1891.— Busck, Dyar’s List Amer. Lep., No. 5721, 3£03. 

Gelechia trimaculeUa Packard, Proc. Bost. Soc. Nat Hist, XI, 1867, p. 61. 

Gelechia albomactdel/a Chambers, Can. Ent., VII, 1875, p. 209; Bull U. S. Geol. 
Surv., IV, 1878, p. 141.— Riley, Smith’s List Lep. Bor. Am., No. 5306,1891. 
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Moeschler originally recorded contimu'Va from Labrador. In the 
Museum of Comparative Zoology in Cambridge are Packard's two 
types of trimuGxdella , also described from Labrador. 

So far as the specimens, which are in poor condition, permit com¬ 
parison, they agree in every respect with authentic European speci¬ 
men of crmtinuelhi Zeller in U. S. National Museum. From the Bel¬ 
anger collection in Laval University, Quebec, J have obtained the 
unique type of Chambers' Gelechia album acid ell a. It is in poor con¬ 
dition, without palpi and wings on one side, but recognizable, and 
undoubtedly authentic, with Chambers 1 label on the pin. It is same 
species as trunaeidella Packard. 

The types of the latter in Cambridge bear Lord Walsingham\s blue 
labels no. 838-839, corresponding to his identification in his notebook, 1 
trhm/oidella Packard. 

The American specimens agree wi£h the European in having veins 
3 and 4 and 6 and 7 on hindwing shortstalked. 

GELECHIA RIBESELLA Chambers. 

Gelechia ribcsella Chambers, Cinn. Quart. Journ. Sei., II, 1875, p. 290; Bull. 
U. S. Geol. Surv., Ill, 1877, p. 128; Bull. U. S. Geol. Surv., IV, 1878, p. 
146.— Riley, Smith’s List Lep. Bor. Am., No. 5467,1891.— Busck, Dyar’s List 
Amer. Lep., No. 5722, 1903. 

The unique type of this species is in the Museum of Comparative 
Zoology in Cambridge in good condition. It is a fine, well-described, 
and easily recognized species. 

Chambers bred it from currant in Colorado at an altitude of 8,500 
feet. 

In the IT. S, National Museum is a fine series, bred last summer 
from currant in Colorado by Dr. Harrison G. Dyar. 

GELECHIA TROPHELLA, new species. 

Gdechia tropheUn Bvsck, Dyar’s List Amer. Lep., No, 5728, 1903. 

Antennae light silvery fuscous, with narrow black annulations. Sec¬ 
ond Joint of labial palpi with well-developed brush, longer at base than 
at apex; silvery white liberally mottled with black; underside of brush 
black; terminal joint black, slightly sprinkled with white scales, 
lipwer part of face and tongue ocherous; upper part of face, head, 
and thorax light fuscous, intermixed with white and black metallic 
scales. Basal half of forewings dark iridescent fuscous, liberally 
ii^enip^xed with white and black scales. At basal third is an oblique 
, ^aAwardiy directed black costal streak, somewhat wider at its lower 
^nad ob the cell. Outer half of forewings shining black, with sparse 
; wtyibp scales around the edges. At apical third is a transverse, per- 


1 See preface, p. 768. 
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pendicular, slightly outwardly angulated white fascia across the wing. 
Cilia purplish white, with sparse black scales intermixed. 

Hindwings as broad as forewings, light shining fuscous; cilia lighter 
yellowish fuscous. Abdomen light iridescent purplish fuscous. Legs 
bluish black, mottled with white scales; tarsi dark purple, with each 
joint tipped with white. 

Alar ed'jxmsc .—15 to lb mm. 

Food plan t . —Oak. 

Habitat . —Colorado. 

Type. —No. 6375, U.S.N.M. 

This species comes nearest conthi a ell a Zeller, but has the fascia well 
defined and is easily distinguished from that species by its dark head 
and long brush on the labial palpi. 

The types were bred by Dr. Harrison Or. Dvar, who has given me 
the following notes on the larva: 

Larva. —Head and cervical shield black, body pale, thickly mottled with, red 
brown, obscurely longitudinally lined and leaving pale spaces about the minute black 
tul>ercles. Dorsal line geminate, irregular; subdorsal broader, blotched below tuber¬ 
cle i; lateral and two sub ventral lines obscure. Thoracic feet black; anal plate 
brown bordered. 

On oak in the Platte Canyon, Colorado. Imago June IS. 

GELECHIA LUGUBRELLA Fabricius. 

Gelechia luyubrella Fabricius, Ent. Syst., Ill, 1794, 2,299, 54.— Staudinger and 
Rebel, Cat, Lep. Eur., II, No. 2617, 1901.— Busck, Dyar’s List Amer. Lep., 
No. 5724, 1903. 

In Professor Fe maid's collection are two specimens from Orono, 
Maine, determined by Lord Walsingham as Gelechia luyubrella Fabri¬ 
cius. They bear his blue labels no. 99 and 213 and undoubtedly" belong 
to this European species, which must thus be included in the American 
list. 

In the U. S. National Museum is a good series of European speci¬ 
mens. 

The species is very distinct from its nearest allies and easily recog¬ 
nized by its two white wing markings, the oblique white streak at 
basal third and the narrow inwardly curved white fascia at apical third. 

GELECHIA ALBILORELLA Zeller. 

Gelechia allnloreUa Zeller, Verh. k, k., zool.-bot. (resell. Wien, XXIII, 1873, 
p. 261,pi. ill, fig. 16.— Chambers, Bull.¥. S. Geol. Surv.,IV, 1878, p. 141.— 
Riley, Smith’s List Lep. Bor. Am., No. 5303, 1891.— Busck, Dvar’s List 
Amer. Lep., No. 5725, 1903. 

Gelechia trifa&cieUa Chambers, Cinn. Quart. Journ., II, 1875, p. 252; Can. Ent., 
IX, 1877, p. 24; Bull. C. S. GeoL Sun"., IV, 1878, p. 147.— Riley, Smith’s 
List Lep. Bor. Am., No. 5498, 1891. 

Type No. 464, in the V. S, National Museum, of trifmeielhu with 
Chambers’ label on the piu, is identical with two types in Cambridge 
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Museum; also with Chambers 9 labels. One of these bears Lord Wal- 
singham’s blue label No. 1004, corresponding to his identification in 
his notebook, 1 trifasciella Chambers. 

These types agree exactly with Zeller’s description and figure, of 
aTbihtreUa, a specimen of which, identified by Lord Walsingham, is in 
XL IS. National Museum. 

This striking species is common in collections from Arizona, Colo¬ 
rado, and Texas. 


GELECHIA DENTELLA, new species. 

Geleehht dentdUi Busck, Dyar’s List Amer. Lep., No. 572(5, 1903. 

Antennae dark fuscous, with lighter faint an nidations. Labial palpi 
with well-developed brush; second joint yellowish white; terminal 
joint white, with a fuscous annulation before the tip. 

Face, head, and thorax yellowish white; shoulders black. Fore wings 
black and yellowish white, as follows: Costal half from base to apical, 
two-fifths black, and entire apical two-fifths black except two small 
opposite costal and dorsal spots, which are yellowish white. Dorsal 
half of wing from base to apical, two-fifths yellowish white. The 
white part projects upward at apical two-fifths to the costal edge and 
has another slight projection into the costal black part at basal third 
of the wing. Cilia black. 

Hihdwings broader than forewings, light yellowish gray; abdomen 
light yellowish fuscous; legs yellowish white, barred with black. 

Alar expanse .—9 to 10 mm. 

Habitat. —Phoenix, Arizona. 

Type.— No. 6370, U.S.N.M. 

Cotypes in collection of Mr. William D. Kearfott, to whom 1 am 
indebted for this and the two following similar species. 

Close to the following two species, sistrella and (tkdomhtella, but dis¬ 
tinguished from them by the absence of any white on basal three-fifths 
of costal half of forewing. 

GELECHIA SISTRELLA, new species. 

Gekckia mstreUu Busck, Dyar’s List Amer. Lep., No. 5727, 1903. 

Antennae black, with narrow, indistinct white annulsitions; labial 
palpi with well-developed brash; second joint white; terminal joint 
’ithite, sprinkled with black, and with tip black; face, head, and tho¬ 
rax white; shoulders black; forewing, deep black and pure silvery 
as follows: A broad longitudinal black in the middle of the 
•'4®^ equidistant from the costal and dorsal edge, starting at base of 
reaching one-half of the length of the wing, whore it turns 


2 See preface, page 708. 
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shai-ply rectangularly upward, reaching costal edge and thus inclosing 
a narrow, longitudinal costal white patch; apical two-fifths black, 
with two large rounded opposite costal and dorsal spots, white. The 
rest of the wing—that is, the basal half of the dorsal edge and a per¬ 
pendicular, nearly straight fascia just outside the middle of the wing— 
is white. Cilia black, tipped with whitish; hindwings broader than 
forewings, silvery fuscous; abdomen dark fuscous and tuft yellowish; 
legs white, with black bars on the outside. 

Alar expanse .—9 to 10 mm. 

Habitat .—Phoenix, Arizona. 

Type. —No. 6377, U.S.N.M. 

Cotypes in collection of Mr. William D. Kearfott. Very similar 
to the preceding species, but at once distinguished by the white basal 
costal patch. 


GELECHIA ABDOMINELLA, new species. 

Gelechta abdommella Busck, Dvar’s List Amer. Lep., No. 572S, 1903. 

Antennas black, with sharp white annulations. Labial palpi with 
second joint white; brush well developed; terminal joint white, with 
slight fuscous shading in front; tip white. 

Face, head, and thorax white, with a faint ocherous tint; shoulders 
black. 

Forewings black and white, as follows: Extreme base of costa 
black; a large triangular costal spot before the middle of the wing, 
with tip reaching beyond the fold, black, with a central dot on the 
costa, white. Apical two-fifths of w r ing black, with a costal and dorsal 
triangular white spot at the beginning of the cilia nearly or quite 
reaching each other with their thinly extended tips. Rest of fox-e- 
wing—that is, the dorsal three-fifths, with two upward projections 
reaching the costal edge on each side of the costal black triangular 
spot—white, with a faint ocherous tint. Ciiia blackish. 

Hindwings broader than forewings, light silvery gray. Abdomen 
and hindlegs light silvery salmon red; forelegs white, barred with 
black. 

Alar expanse .—9 to 10 mm. 

Habitat .—Phoenix, Arizona. 

Type .—No. 6378, U.S.N.M. 

Cotypes in collection of Mr. William D. Kearfott. 

Very similar in size and general habitus to the two foregoing spe¬ 
cies; so similar that by superficial examination they might all be taken 
to represent'one species, which, however, the constancy in their dif¬ 
ferences clearly shows that they are not. The present species is 
easily recognized by its peculiarly colored aMomen, as well as by the 
isolated triangular costal black spot. 
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GELECHIA BASQUELLA Chambers. 

Oecophora basquelkt Chambers, Can. Ent., VII, p. 92. 

Gelechia bnsqvella Chambers, Can. Ent., VII, 1875, p. 124.— Busch, Pyar’s List 
Amer. Lep., No. 5729, 1903. 

Gelechia (?) basgvella Chambers, Bull. U. S. Geol. Surv , IV, 1878, pp. 87,142. 

Gelechia (Bryothropha *) baxquell<t Walsingham, Trans. Am. Ent. Soc. Phila., X, 
1882, p. 178. 

Gelechia bosquetta Riley, Smithes List Lep. Bor. Am., No. 5329,1891.— Walsino- 
ham, Proc. Zool. Soc. Lond., 1897, p. 75. 

Gelechia costipunctella Mosciiler, Abhand. d. Senckenb. naturf. Ges,, XVI, 1889, 
p. 334.— Walsingham, Proc. Zool. Soc. Loud., 1892, p. 519. 

Chambers 5 type is in the Museum of Comparative Zoology, Cam¬ 
bridge, and is identical with specimens in Professor Fernald’s collec¬ 
tion and in Dr. William Dietz’s collection, named by Lord Walsingham, 
who recorded this species from the West Indies and found the syn¬ 
onymy with MOschler's costipunctella. 

I have collected this species at light in the District of Columbia 
and found its foodplant and larva there; I have also taken specimens 
in Kentucky, Key West, Florida, Porto Rico, and St. Thomas, West 
Indies. In the National Museum are, besides these specimens, others 
from Kansas, Iowa, and Texas. 

The species has veins 3 and 4: in the forewings stalked, but agree 
otherwise with the definition of the present genus, and seems close to 
the three foregoing species. Veins 6 and 7 in hindwings are stalked. 

Foodplant,—Cassia chamaecrista. 

The larva is when full-grown about 10 mm. long, with head and 
thoracic shield and feet shining black and with the three thoracic seg¬ 
ments, except anterior part of the third joint, deep purplish red; the 
rest of the body is green, with very small, deep black tubercles emit¬ 
ting short dark hairs. 

Dr. Dyar has kindly drawn up the following technical description: 

Larva. —Head rounded, bilobed, full, oblique and retracted; mouth projecting; the 
labium and spinneret prominent; clypeus high, triangular, antennas small; shining 
black, labium, andepisfcoma pale; width, .6 mm. Body cylindrical, normal; joints 2 to 
3 and 12 to 13 tapering; thoracic feet distinct, the joints black ringed; abdominal feet 
slender, rather small, normal, the crochets in a complete ring about the small, circular 
planta; cervical shield large, transverse, rounded on the posterior corners, shining 
black, ent by a fine, faint, pale dorsal line; joints 2 and 3 entirely dark vinous except 
the neck in front of the cervical shield; joint 4 in the incisure in front and in a broad 
band on the posterior third of the same dark vinous, extending even on the venter. 
*Fhe white area thus formed on the anterior part of joint 4 on the otherwise uniformly 
thorax appears irregularly edged and lumpy. Rest of body whitish, immaculate, 
: greenish from the blood. Tubercles small, round,, black but distinct, bearing short, 

, • siMysetae. On the thorax tubercles ia and ib are separate, iia and iib, iv and v 

* ^ kte pfira On joint 3 the tubercle plates are large of ib, iia 4* iib and iv+v, but 

#ti jpahffc St they are small, and the paired tubercles stand separate though contiguous; 

* the preepxraeular and subventral tubercles are large. On the abdo- 
l ^m tubercle i is dorsad and cephaiad to ii, iii is near to the spiracle, above it, iv and 
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v contiguous, in line, vi subventral posteriorly, vii of three contiguous tubercles on 
the anterior side of the leg base, viii on the inner side of the leg base. Spiracles 
small, black ringed; anal shield pale brown, distinct; anal feet with brownish outer 
shields. 

GELECHIA PAULELLA, new species. 

Gelechia pciulella Busck, Dyar’s List Amer. Lep., No. 5730, 1903. 

Antenna? dark brown with indistinct yellowish annillations. Labial 
palpi yellowish white with base of second joint and extreme tip of ter¬ 
minal joint brown. Brush well developed undivided face; head and 
thorax yellowish white, shoulders dark brown. Forewings shining 
dark blackish brown with white markings. Entire dorsal edge white, 
this color reaching up the fold except right at base and slightly cross¬ 
ing the fold with an oblase upward projection at apical third of the 
wing. Beginning at basal one-fourth of costa and reaching the costal 
white part is a sharply defined outwardly directed white fascia. At api¬ 
cal fourth of the wing and nearly perpendicular on the costal edge is 
another narrower white fascia, somewhat dilated on the costal edge. 

Between these two fascise, at the middle of the wing, is a large nearly 
semicircular white costal ^pot. 

Cilia white, sparsely sprinkled with dark brown scales. 

The white markings show indistinctly through on the underside of 
the wings. 

Hindwing broader than forewings, silvery pale gray, nearly white; 
cilia yellowish. 

Abdomen light yellowish fuscous. Legs yellowish; tarsi sprinkled 
with fuscous. 

Alar expanse .—13 to 23 mm. 

Habitat .—Arizona, Colorado. 

Type .—No. 6379, U.S.N.M. 

This distinct and fine species is described from numerous specimens 
collected in Arizona and Colorado and received from several sources 
(Schwarz, Dyar, Gillette, Barnes). 

The specimens vary very much in size, the largest being by far the 
commonest, but the ornamentation is constant, and I have no hesitation 
in including the small specimens as the same species. 

The species comes nearest the following and Gelechia packardella 
Chambers, but clearly has a quite different ornamentation. 

GELECHIA UNIFASCIELLA, new species. 

Gelechia unifasciella Busck, Dyar’s List Amer. Lep., No. 5731,1903. 

Antennse deep black. Labial palpi with second joint pure white 
except the base, which is black on the outside; brush well developed, 
longer at base than at apex, not furrowed; terminal joint black, 
sprinkled on the outside toward the base with white scales. 

Proc. N. M. vol. xxv—02-55 
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Face, head, and thorax pure silvery white, patagia black. Fore¬ 
wings deep bronzy black, with dorsal edge below the fold, from base 
to cilia white, and v ith a white narrow inwardly curved fascia at 
apical fourth. 

The black part of the wing is found, under a lens, to be slightly 
sprinkled with minute bluish white atoms. 

Cilia white sprinkled with black scales. Hindwings broader than 
forewings, shining light fuscous, cilia with a yellowish tint. 

Abdomen light silvery and purplish fascous, with the two first 
joints yellowish above, below sprinkled with white. 

Legs purplish black, sprinkled with white scales and with each 
joint slightly tipped with white. 

Alar expanse- —18 mm. 

Habitat- —Arizona. 

Type .—No. 6380, U.S.N.M. 

A striking and distinct species near the foregoing, collected at 
Williams, Arizona, in July, by Mr. H. S. Barber. 

GELECHIA PACKARDELLA Chambers. 

Gelechia packardeUa Chambers, Bull. U. S. Geol. Surv., Ill, 1877, p. 143; IV, 
1878, p. 145.— Riley, Smith's List Lep. Bor. Am., No. 5437, 1891.— Busck, 
Dyar’s List Amer. Lep., No. 5732, 1903. 

I have not yet definitely determined this species, the type of which 
is lost, but it evidently belongs in this immediate group and will, when 
found, easily be identified from the description. 

Habitat- —Colorado. 

GELECHIA ARISTELLA, new species. 

Gdechia aristetta Busck, Dyar’s List Amer. Lep., No. 5733, 1903. 

Antennae dark, shining brown. Labial palpi with well-developed 
spreading furrowed brush, second joint light canary yellow, terminal 
joint whitish, sprinkled with sparse light fuscous scales. Face, head, 
and thorax light, clear canary yellow; patagia black. 

Forewings deep purplish black with two conspicious broad longi- 
: tndinal canaTy-yellow streaks; one from base along and immediately 
below the costal edge to apical third; the other, which is broader, from 
base along and including the entire dorsal edge nearly to apex. Cilia 
dark purplish fuscous. 

!, Hindwings much broader than forewings, light silvery fuscous, cilia 

; still a shade lighter. 

i- ' light purplish gray; anterior joints above velvety yel- 

i j' 1 f purple, sprinkled with white scales, 
h ' 7 Alar expanse,—22 m 
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Ilabi tat. —Arizona. 

'Tia*-— No. 6381, U.S.N.M. 

Collected in July at Williams, Arizona, by Mr. H. S. Barber. 

This beautiful large species, which can not well be mistaken for any 
described American species, may be at once distinguished by the yel¬ 
low coloring and the longitudinal ornamentation. 

GELECHIA THORACEALBELLA Chambers. 

Gelechia thoracealbella Chambers, Can. Ent., VI, 1874, p. 235; Cinn. Quart Joum. 
Sci., IT, 1875, p. 252; Bull. U. S. Geol. Surv., IV, 1878, p. 147.— Riley, 
Smith’s List Lep. Bor. Am., No. 5492,1891 .—Busck, Dyar’s List Amer. Lep., 
No. 5734, 1903. 

Types of this species were examined in the Museum of Comparative 
Zoology in Cambridge and found to be identical with specimen in U. S. 
National Museum bearing Chambers' 1 label, Gel eelt la thoroceaTbella. 

Both are in poor condition, but recognizable from the description, 
and unlike any other species known to me. 

Habitat. —Texas. 

GELECHIA MINIMACULELLA Chambers. 

Gelechia mimmaculeUti Chambers, Can. Ent., VI, 1874, p. 235 .—Busck, Dyar’s 
List Amer. Lep., No. 5735, 1903. 

Gelechia minimmaculdla Chambers, Bull. IT. S. Geol. Surv., IV, 1878, p. 145.— 
Riley, Smith’s List Lep. Bor. Am., No. 5410, 1891. 

This species, of which the unique type is found in Cambridge, is 
very similar to the foregoing, thoracealbella Chambers, but distin¬ 
guished by the small ochreous discal dots. 

The type is in comparatively good condition, except lacking the 
palpi; but it is unspread, and consequently the venation has not been 
examined. I am, however, quite assured from its general appearance 
that it is a true Gelechia. It is a large blackish-brown species with 
light ochreous head, thorax, and (according to Chambers) labial palpi. 
The very faint small ochreous markings on the. forewings are well 
described by Chambers. 

Habitat. —Texas. 

GELECHIA OCHREOSUFFUSELLA Chambers. 

Gelechia nrhreomffmeUa Chambers, Can. Ent., VI, 1874, p. 236; Cinn. Quart. 
Joum. Sci., II, 1875, p. 255; Bull. II. S. Geol. Surv., IV, 1878, p. 145.— 
Riley, Smith’s List Lep. Bor. Am., No. 5430, 1891.— Bcsck, Dyar’s List 
Amer. Lep., No. 5736, 1903. 

Gelechia depressostrigella Chambers, Can. Ent., VI, 1874, p, 236; Bull. U. S. 
Geol. Surv., Ill, 1878, p. 142.— Riley, Smith’s List Lep. Bor. Am., No. 5350, 
1891. 

Gelechia depmsostrigeUa Chambers, Cinn. Quart. Joum. Sci., II, 1875, p. 255. 

Type no. 450 in the U. S. National Museum of d&prmostrigella is 
like the type in Professor Fernald’s collection of that species and 
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the same as eight types in the Museum of Comparative Zoology in 
Cambridge labeled by Chambers deprexsoxtrigMa. 

All of these types agree with the description and are undoubtedly 
authentic. 

So far as known to mo no authentic specimen labeled ochreoxuf- 
fusella is in existence, and the above synonomy is established merely 
on Chambers’ evidence. 

The two species are described from Texas, one right above the 
other, 1 and there, Chambers thinks, they are two different species, 
though he says that they resemble each other. He writes that the 
color of head and palpi are different in the two species, but does not 
give the color of one of them (< depressoxtrigella i), and the color given 
for the other suits his own authentic specimens of the first. 

Later 2 he corrects his description somewhat and says that they may 
be one and the same species. 

As the many types of depressoxtrigella show some little variation, it 
seems under the circumstances admissible to place the two names as 
synonyms, thus lessening the previous long list of unknown species. 

Should future collecting reveal two closely similar species, which 
with sufficient probability can be referred to the two species, then, of 
course, the second name should be resurrected and retained for the 
species represented by the types. 

In the U. S. National Museum, besides the type, there is one speci¬ 
men labeled by Lord Walsingham, Gdechia dep'essostidgella. This, as 
all the types, came from Texas. 

GELECHIA STRIATELLA, new species 

Gelechm striatetta Busck, Dyar’s List Amer. Lep., No. .5737, 1903. 

Antennae shining dark brown, slightly serrate toward the tip. 
Labial palpi with well-developed furrowed brush, oeherous white, 
thickly sprinkled with black and gray scales, underside of brush nearly 
black. 

Face whitish; head and thorax clothed with light bluish gray scales, 
each scale slightly tipped with black or gray, which produces to the 
naked eye a uniform dark-gray color. 

Forewings with ground color light whitish gray, thickly sprinkled 
with darker gray, brown, and black scales, which are arranged in 
indistinct narrow longitudinal darker lines, somewhat more pronounced 
in the apical part of the wing, but even there not clearly perceptible 
to the naked eye. Along the fold and at the dorsal cilia the wing is 
; faintly suffused with oeherous. Cilia whitish, sprinkled with black 
' dhts. ! 


l Cm. Ent., VI, p. 236. 

*Cmn. Quart. Joura. Sci., II, p. 255. 
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Hind wings a little broader than forewings, shining light ocherous 
fuscous; cilia golden gray. 

Abdomen metallic yellowish fuscous, underside darker, sprinkled 
with black .scales. 

Forelegs on the outside black, on the inside whitish; tarsi black, 
each joint tipped with ocherous. The other legs are light gray, sprin¬ 
kled with black scales; tuft on posterior tibial yellowish. 

Alar expanse .—16 to 17.5 mm. 

Habitat . —Arizona. 

Type.—Us o. 63S2, U.S.N.M. 

This species is very near the foregoing, and I have tried hard to 
convince myself that it might be ochreomffmella (distinct from dejires- 
sobtrigella)^ but I can not make the description apply. 

The light whitish ground color and the fainter striation distinguish 
it from Chambers 3 ocherous brown species. 

Described from more than forty specimens in good condition, all 
from Arizona, and mostly collected by Mr. E. A. Selrwarz in Santa 
Rita Mountains in May. 

This large series shows hardly any variation. 

GELECHIA OCHREOSTRiGELLA Chambers. 

Gelechia ochreostrigella Chambers, Cinn. Quart. Joum. Sci., II, 1875, p. 247; Can. 
Ent., X, 1S78, p. 54; Bull. U. S. Geol. Surv., IV, p. 145 .—Riley, Smith’s 
List Lep. Bor. Am., No. 5431, 1S91.— Buses, Dyar’s List Amer. Lep., No. 
5738, 1903. 

Not Gelechia ochreostrigella Chambers, Bull. U. S. Geol. Surv., Ill, 1877, p. 126. 

Chambers described two different insects under the name Gelechia 
ochreostrigella , types of both of which I have examined in the Museum 
of Comparative Zoology in Cambridge. 

The last described is a Gnorimoschema , and will be found treated 
under that genus (p. S31). 

The other (the present) species is a typical Gelechia quite similar to 
oehveasnffmella , but easily distinguished by its ocherous head and 
thorax and the dark, nearly black, basal costal part of the wing. 

In the U. S. National Museum is a specimen from California, which 
was also the locality of the type. 

GELECHIA HIBISCELLA, new species. 

Gelechia hibiscella Busck, Dyar’s List Amer. Lep., No. 5739,1903. 

Antennae dark brown, not annulated, slightly serrate toward the tip. 

Labial palpi with well-developed spreading brush, yellowish white; 
second joint with a few black scales on the outside; terminal joint 
with tip and one annulation near base black. 

Face, head, and thorax shining ocherous white; shoulders purplish 
black. Costal half of forewings dark brown, in some specimens nearly 
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black; dorsal half including apex light ocherous brown, in some speci¬ 
mens whitish. The limit between these two parts of the wing is not 
very definite and somewhat variable. 

In the dark costal part are found lighter, yellowish brown, irregular 
patches, one large indistinct at the middle of the costa, one small 
rather more distinct costal spot at the beginning of the cilia and in 
some specimens others not well defined. In the dorsal light part of 
the wing are ill-defined darker shadings and the veins are indicated 
darker so as to produce a striate effect. On the fold at the basal one- 
third is a small nearly black spot which seems to be constant. Like¬ 
wise is a row of black dots around the apical edge constant in all 
my specimens. The other markings are more or less varying. 

Hindwings a little broader than forewings, light bluish fuscous; 
cilia yellowish. Abdomen yellow. Legs dark purple with yellowish 
white bars on the outside and with tarsal white annulations. 

Alar expanse -—16 to 17 mm. 

Habitat .—District of Columbia. 

Food plant-—Hibiscus moscheutos. 

Type.—No. 6383, U.S.N.M. 

This species^is quite near to the foregoing species, ochreostrigella 
Chambers, but not so conspicuously streaked and with light, dark 
annulated, third joint of labial palpi instead of the uniformly dark, 
nearly black, terminal joint in ochreostrigella . 

I have reared this variable, but always easily recognized species 
repeatedly from the common swamp rose mallow. 

The larva is rather large when full grown in proportion to the 
imago, being 22-23 mm. long and with greatest width 2.2 mm. It is 
cylindrical, only slightly tapering fore and back. Head rounded, 
shorter than wide, black with reddish brown vertex; width, 1.3 mm. 
First thoracic segment somewhat narrower than the following joint, 
reddish; thoracic shield black; width, 1.6 mm.; length, 0.7 mm.; 
straight in front and nearly straight posteriorly. Second thoracic 
segment dark reddish, with anterior part white above. Third thoracic 
segment and the rest of the body white; on the posterior half of this 
joint begin six wavy narrow interrupted longitudinal dark reddish dor¬ 
sal lines, which run through on all the rest of the segments. Those 
,lines are darker in the young larvae, which otherwise are like the full- 
grown larvae. Tubercles shining deep black, bearing short black hairs; 
they are arranged conspicuously on the white part between the dark 
fines.. Ventral part of the abdominal segments white. Thoracic feet 
feladk; abdominal prolegs normal, white, with a complete circle of 
'toowoteh hooks. 

* "Mffce hm feeds on the leaves or in the capsules, generally in large 
members together; when ready to pupate they partially bite off one or 
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more leaves, which thus dry up and crumple and afford convenient 
shelter; or others find room in the dried fruit or between it and the 
large surrounding calyx. The species overwinters as larva, and two 
generations are found in this locality, the imagoes issuing from the 
hibernated larva in May and from the summer brood in August. 

GELECHIA COCKERELLI, new species. 

Gelechia cockerelli Busck, Dvar’s List Amer. Lep., No. 5740, 1903. 

Antenna dark brown with indistinct yellow annulations. Labial 
palpi are long and slender, brush on second joint only slightly devel¬ 
oped; white with a few dark scales; terminal joint somewhat darker, 
yellowish. Face yellowish white. Head and thorax rust yellow, 
thorax with three longitudinal blackish lines. 

Fore wings light yellowish brown, with dark blackish brown mark¬ 
ings; on dorsal edge near base is a large dark brown patch, therein 
differing from the foregoing similar ochreostrlgella Chambers ,and 
hibiacelht Busck, which both have dorsal base light, but costal base 
dark; in the present species the costal base is of the general color of 
the wing. At apical third is a blackish ill-defined costal spot, which 
runs out in a dark shade across the wing. Just before this spot is 
another smaller, more sharply defined costal blackish spot. Along 
the veins and in the disk are longitudinal dark lines, sharpest and 
darkest in the apical part of the wing, and each terminating at the 
base of the cilia in a deep black spot. These longitudinal streaks are 
interrupted at the end of the cell by a short thin perpendicular deep 
black streak, followed by a short light brown space. Cilia reddish yel¬ 
low, slightty sprinkled with black. 

Hind wings broader than forewings, yellowish fuscous; cilia yel¬ 
lowish. 

Abdomen light brown. Legs light brown shaded with darker brown; 
tarsi blackish with each joint tipped with yellow. 

Alio * expanse .—15 to lb.5 mm. 

Habitat .—New Mexico, Arizona. 

Type .—No. 6384, IT.S.N.M. 

Collected at light in May in Mesilla Park, New Mexico, by Mr. 
T. D. A. Cockerell, after whom I take pleasure in naming this species. 
Also collected by Mr. E. A, Schwarz at Catalina Springs, Arizona, in 
April. 

GELECHIA VARIABILIS, new species* 

Gelechia varlabilU Busck, Dyar’s Last Amer. Lep. t No. 5741, 1903. 

The insects which I shall describe under this name and as varieties 
of this species represent, in my opinion, undoubtedly only one species, 
but is the most variable Gelechiid with whieh 1 am acquainted (except 
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it be Ypsolophua llgitlellus Hubner), and it will be necessary to describe 
at least some of the varieties separately. 

It has seemed reasonable to me that one or more varieties of this 
evidently common Western species should have been described by 
Chambers as one or more species, and I have especially carefully com¬ 
pared this species with the descriptions of his several unrecognized 
species, but I am unable to find any which I could make apply and 
feel justified in adopting the name of. 

The specimens which I regard as typical may be recognized from 
the following: 

Antennae brown, with indistinct lighter annulations. Labial palpi 
slender; second joint whitish, suffused with brown; the brush only 
slightly developed, but divided and with a longitudinal dark streak in 
the middle; terminal joint nearly uniform dark fuscous, the whitish 
ground color being entirely covered. 

Face, head, and thorax light ochreous gray. Forewings light gray¬ 
ish yellow, slightly brownish toward the tip and with blackish brown 
longitudinal lines from base to apex, following the veins and becoming 
heavier and more blackish toward apex. Three short more pro¬ 
nounced heavy black longitudinal lines independent of the others are 
very conspicuous and are found, although modified in all the varieties; 
the first and shortest at base just within dorsal margin; the second on 
the fold, also starting more or less clearly from the base, but reaching 
its characteristic thickness and tone outside the first line and ending 
as a heavy line just before the middle of the wing, though after con¬ 
tinued as one of the general thin lines to the dorsal apical edge. The 
third line is midway between the fold and the costal edge and begins 
at the middle of the wing and reaches to the end of the cell; also 
continued as one of the fainter lines from base to apex. 

Cilia gray. Hindwings as broad as forewings, yellowish fuscous; 
cilia yellowish. Abdomen light yellowish brown. Legs yellowish 
without any markings. 

Variety a .—The three prominent longitudinal black streaks are 
intact, but the other longitudinal lines are nearly or quite obsolete. 
The color of the forewings below the three black lines is dark choco¬ 
late brown, the color above the lines whitish purple, the two colors 
standing sharply against each other, separated by the black lines. 

The color of head and thorax is correspondingly dark brown. 

Variety b .—Ground color of forewings more whitish, thickly suf¬ 
fused with dark brown and gray single scales. The three heavy black 
longitudinal streaks are present, but with a tendency to break up in 
streaks or“ totally disappear, especially the first and the third, 
represented as ope, two, or three longitudinal dots. 

: j;' 1 ! other longitudinal lines are obsolete, except right around apex, 
*' they are indicated by a series of short indistinct streaks at base 

Offfce ei&u 
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Besides these two extreme varieties all intermediate forms occur 
between them and what I call the normal form. While single speci¬ 
mens of the extreme varieties might easily be taken for different 
species and while absolute proof to the opposite can not be obtained 
except through breeding, I have no doubt but that they all belong 
to one variable species. 

Alar expanse .—19 to 20 mm. 

Ilcibitat .—California, Colorado. 

Type.— No. 6385, U.S.N.M. 

Described from some 20 specimens of all varieties in the U. S. 
National Museum: many others have been examined in the collections 
of Messrs. Dietz, Kearfott, and Gillette. 

GELECHIA TRILINEELLA Chambers. 

Gelechia trihneella Chambers, Bull C". S. Geol. Surv., Ill, 1877, p. 125; IV, 1878, 
p. 147. —Riley, Smith's List Lep. Bor. Am., No. 5499, 1891.—Busck, Dvar’s 
List Amer. Lep., No. 5742, 1903. 

In the Museum of Comparative Zoology in Cambridge I found six 
types of this species, authenticated by Chambers' labels and agreeing 
with his description. They are all, however, much faded. A fresh 
specimen in U. S. National Museum, which I have compared with the 
types, exhibits the detail of the description better. Similar good 
specimens I have examined in Dr. Dietz’s collection, determined inde¬ 
pendently by him from the description. 

Habitat .—Colorado, Arizona. 

GELECHIA BIANULELLA Chambers. 

Oeseis bianulellu Chambers, Cinn. Quart. Journ. Sci., 1875, p. 225; Bull. U. S. 
Geol. Surv., IV, p. 159; Joum. Cinn. Soc. Nat. Hist., II, 1880, p. 202, fig. 
15.— Riley, Smith's List Lep. Bor. Am., No. 5579, 1S91. 

Gelechia biamdella Busck, Dvar’s list Amer. Lep., No. 5743, 1903. 

Gelechia f ocelldla Chambers, Bull. U. 6. Geol. Surv., Ill, 1877, p. 126. 

Gelechia ocelella Chambers, Bull. U. S. Geol. Surv., IV, 1878, p. 145.— Riley, 
Smith’s List Lep. Bor. Am., No. 5428, 1891. 

I have examined type of Gelechia ocellella in Professor Pernald’s 
collection and types of the same in Cambridge Museum: they are 
identical and agree with his description. 

The synonomy with Oeseis bimmulella I did not discover before I 
saw in Dr. Dietz’s collection a specimen labeled by Lord Walsingham 
Oeseis biannalella . No authentic specimen from Chambers of this 
species exists, hut I have no doubt that the specimen is rightly named 
by Lord Walsingham, as it faithfully agrees with Chambers’ descrip¬ 
tion, and if so it is the same as Gelechia ocelldla. The description 
of the two species are nearly identical and could well both have been 
drawn from the same specimen. 
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GELECHIA DISCOOCELLELLA Chambers. 

Gelechia discoocellella Chambers, Can. Ent., IV, 1872, p. 194.— Busck, Dyar’s 
List Amer. Lep., No. 5744, 1903. 

Gelechia dmoocelclht Chambers, Can. Ent., VI, 1874, p 231. 

Gelechia diseuoeella Chambers, Cinn. Quart. Journ. Sci., 1875, II, p. 237; Bull. 

U. ft. Geol. Surv., IV, 1878, p. 143.— Riley, Smith’s List Lep. Bor. Am., 
No. 5355, 1891. 

Gelechia dmooecella Coquillet, Papilio, III, 1883, p. 98. 

Gelechia discocella Dietz, Smith’s List Ins. N. Jersey, 1900, p. 474. 

Gdeclda violaceofusca Zeller, Verh. k. k. zool.-bot. Gesell. Wien, XXIII, 1873, 
p. 258.— Chambers, Bull. U. S. Geol. Surv., IV, 1878, p. 148.— Riley, 
Smith’s List Lep. Bor. Am., No. 5510, 1891. 

Zeller omitted to mention in his description of violaceofusca the 
ocellate spot at the end of the cell, which, though very indistinct in 
some lights, is plainly found in his unique well-preserved typo in the 
Cambridge Museum. This type is a male and the spot is not nearly so 
prominent in this sex as in the females. 

It is clearly the same species as represented by Chambers 1 four types-* 
of discoocellella also found in the Cambridge Museum and answering 
to his description of that species. 

Chambers 5 name has precedence. 

The ocellate spot at the end of the cell, as well as the lighter streak 
below the fold, are, as Chambers observed, somewhat variable, and 
especially in the males, indistinct; but the glossy violet sheen and the 
abruptly cut forewings makes this species easily recognized. 

In the U. S. National Museum and in the collections of Professor 
Fernald and Dr. Dietz are specimens determined by Lord Walsingham 
as Gelechia {Trichotaphe) discoocellella . The species has, it is true, 
some general resemblance to the genus Trichotaphe^ but palpi and vena¬ 
tion place it in Gdeclda. 

Mr. Coquillet has given its food plant as Polygonum. This agrees 
with a note from Miss Murtfeld that she reared the types from smart* 
weed^ Polygonum, hydropipet'oides, not, as Chambers wrote, 1 4 6 small 
weed. 55 

This species has a noteworthy color resemblance with another poly¬ 
gonum-feeding TJneid, Aristotelia ahsconditdla Walker (p. 801). 

It has a wide distribution; Chambers recorded it from Kentucky 
and Texas; Zeller from Texas; Coquillet from Illinois; in U. S. National 
Museum are specimens from Kansas (Crevecoeur), Illinois (Barnes), 
Pennsylvania (Dietz), District of Columbia (Busck). 

GELECHIA ANARSIELLA Chambers. 

';Chambers, Bull. U. S. Geol. Surv., Ill, 1877, p. 126.— Riley, 

r faith’s list Lep. Bor. Am., No. 5310,1891. —Busck, Dyar’s List Amer* Lep. , 

No. 5745,1903. 1 

s €5n. Quart, Jocm. Sc., II, 1875, p. 237, 
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On the label of the type of this species in the Museum of Compara¬ 
tive Zoology in Cambridge is a note in Frey’s handwriting: 

After the palpi it is an Ypsolophus.—Frey. 

It is true that the brush on second joint of labial palpi is strongly 
developed, but not in the long projecting pointed fashion found in 
Ypsolophus; it is a large divided spreading brush, just like that found 
in (jtlerJihi (ftWs) bkmulella Chambers, and I do not consider it of 
generic value, but merely the extreme development of the brush as 
commonly found in Gelechia , with which genus anarxidhi also agrees 
in venation and general habitus. 

In U. S. National Museum is an identical specimen labeled by 
Chambers; there is also a tine specimen bred by Dr. Harrison 6. Dvar 
from Cvanothi* in Colorado. 

According to Dr. Dvar, the larva hides in a silken tube in a folded 
leaf, or between leaves. 1 

GELECHIA PRAVINOMINELLA Chambers. 

Gelechia qnudnmaculellu Chambers, Ginn. Quart. ,Tourn. Sci., II, 1875, p. 290; 
Bull. TJ. S. Geol. Surv., Ill, 1877, p. 128. 

Gelechia pravinomineUa Chambers, Can. Ent., X, 1878, p. 50; Bull. U. S. Geol. 
Surv., IY, 1878, p. 146; Riley, Smith’s List Lep. Bor. Am., No. 5451,1891; 
Buses:, Dyar’s List Arner. Lep., No. 5746, 1903. 

Not Gelechia quadrimacukUa Chambers, Can. Ent., VI, 1874, p. 237 (see Ana- 
ecu apsis rhoifructella , p. 845). 

As this species, the type of which is lost, I have identified a speci¬ 
men which agrees with Chambers" short description and which was 
taken in the same locality from where Chambers*’ type came. 

It was bred by Dr. Dyar from cottonwood in Colorado. 1 

GELECHIA BARNESIELLA, new species. 

Gelechia bamemeUa Busck, DvarV List Amer. Lep., No. 5747, 1903. 

Antenme simple dark fuscous. Labial palpi very long, slender; 
brush on second joint short and even; second joint whitish, sometimes 
with a rose tint, sprinkled with brown; terminal joint long, but shorter 
than the very long second joint, thin, pointed, whitish, sprinkled with 
black and dark brown. Head brown, loosely scaled, nearly tufted, 
and with a peculiar strong pointed horny frontal protuberance. Face 
somewhat lighter. 

Forewings brown, of a somewhat variable shade in different speci¬ 
mens, from a reddish or deep purple brown to a lighter ashy or yel¬ 
lowish brown. At base of costa is a dark blackish spot, sometimes 
continued into an obscure oblique streak across the wing. On the 
middle of the disk is a short oblique blackish streak, and just below 
this another similar but fainter streak, together forming an arrow- 

1 Described by Dr. Dyar, Proc. V. S. Nat. Mu&, XXY, 1902, p. 407, 
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head pointing toward the tip of the wing. At the end of the disk is 
a short perpendicular blackish streak edged with light scales. A little 
before apical third is a large, dark, ill-detined costal spot; on apposite 
on the dorsal edge is another similar spot. Around apical edge is a 
series of blackish spots, with the intervening spaces rather lighter than 
the general color of the wing. 

Hindwings as broad as fore wings, light silvery fuscous. Abdomen 
light yellowish brown. Legs whitish fuscous speckled with darker 
brown, each joint of tarsi tipped with white. 

Alar expame .—22 to 27 mm. 

Habitat '.—Colorado. 

Type.— No. 6336, U.S.N.M. 

Described from some thirty specimens collected b 3 r Dr. W. Barnes, 
in honor, of whom the species is named, and by Messrs. Gillette and 
Schwarz. 

The ornamentation is sometimes not very distinct, and the ground 
color shows some variation in shade, but the species is quite different 
from any described and easity recognized by its size, the very long 
evenly brushed palpi, and especially by the peculiar frontal horn, which 
is found both in the males and females. It is found also in a less 
marked degree in G-elechia varidbills Busck (p. 871). 


GELECHIA LIN DEN ELLA, new species. 


OeUchia Hndenella Busck, Dyar’s List Amer. Lep., No. 5748, 190$. 

Antennse light yellow, black at base and indistinctly annulated with 
dark fuscous. Labial palpi with brush short and even; terminal 
joint as long as second; ocherous white, sprinkled with black scales; 
tip of terminal joint black. Face white; head and thorax light 
ocherous. Forewings light ocherous, sprinkled with darker ocherous 
tod black scales,' especially along dorsal edge and toward apex, where 
tjbe d&rk scales are arranged in indistinct longitudinal streaks between 
' 'the veins. There are three black or very dark brown equidistant 
$poi$ t one near the base, one at apical third, and one between 
The one nearest base is the smallest, the next somewhat 
;ihwg£k''«ed' the outermost the largest. Just below this last is, at the 
of'ite’ disk, an inconspicuous short and thin perpendicular lino. 
‘Qp* tfae adddle of the wing is an inconspicuous dark brown dot, aud 
r: on. the fold is a similar dot. Around the apical edge is 

row of small diffused blackish dots at base of cilia. 
^ laggings fully as wide as forewings, yellowish white. Abdomen 
i ; i fpeooas- Legs ocherous, sprinkled with black. Tarsi black 

pfh' |c»nt tapped with 3 ’ellow. 

»* ’ mitt sogwnae.—13 to 17 mm. 

itai. —Texas, Colorado, Arizona. 

;f.No. mi, u.s.n.m. 
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Described from many Texan specimens, from Mr. William Beuten- 
miiller’s collection, and from specimens collected by Messrs. E. A. 
Schwarz and H. S. Barber in Colorado and Arizona. 

It is a very distinct species, recognized by the pale color and the 
three black costal spots. The ornamentation recalls Epithectkt bicos- 
tomaculelXa Chambers [p. 817.] 

GELECHIA DYARIELLA, new species. 

Qelechia dyarirfla Bcsck, Dyar’s List Amer. Lep., No. 5749, 1903. 

Antennae whitish fuscous, indistinctly annulated with darker fuscous. 
Labial palpi with normal well-developed brush; terminal joint shorter 
than second; whitish suffused with bluish black scales on the outside; 
brash and terminal joint nearly black. Face white with a few light 
fuscous scales. Ground color of head, thorax, and forewings whitish, 
but so heavily overlaid with dark fuscous and bluish black scales as to 
give the appearance to the naked eye of dark gray. At the base is an 
oblique, ill-defined, obscure, blackish streak; on the middle of the wing 
is a black oval dot followed by a short space of pure white; at apical 
third is a large transverse blackish area across the wing, edged on the 
outside by a narrow zigzag white fascia. Hindwings as broad as fore¬ 
wings, light silvery fuscous, darker toward apex; cilia yellowish fus¬ 
cous. Abdomen silvery gray; first segments velvety yellow on upper 
side; under side white. Legs white, profusely sprinkled with bluish 
black scales. 

Alar expanse, —1*4 to 18 mm. 

Food plant —Cottonwood. 

Habitat. —Colorado. 

Type.— No. 6388, U.S.N.M. 

An obscurely marked species near the following, Geleehia alhispar- 
sella . Described from a large series bred by Dr. Dyar, who has given 
me the following notes on the larva: 

Larva .—Resembling the larva of Xycteola (Sarrothripa). Slender, thorax and 
joint 13 smaller than the other segments, submoniliform; head whitish testaceous, 
darker in the sutures and vertex, ocelli black. Body all rather opaque soft green, 
the incisures folded, dorsal vessel dark green, male glands whitish, small. Cervical 
shield like the body, but more shining and luteous tinted; feet normal, pale; joint 
13 dorsally dark punctate. Tubercles ia and ib separate, iia-fiib, iv+v, the latter on 
both thorax and abdomen. 

On cottonwood, Denver, Colorado. Folding up a young leaf by uniting the edges 
around the margin so that it forms a bag or box; solitary. The larvae turned pink 
on leaving the bags to spin. Imago July 3. 

GELECHIA ALBISPARSELLA Chambers. 

Depressaria albtsparsella Chambers, Can. Ent., IV, 1872, p. 92 and p. 128. 

OirrhaplataneUa Chambers, Can. Ent., IV, 1872, p. 146; Bull. U, S. Geol. Surv,, 
IV, 1878, pp. 118, 146.-— Riley, Smith's List Lep. Bor. Am., No. 5285,1891. 

Getechia aMsparseUa Busck, Dvar’s List Amer. Lep., No. 5750, 1903, 
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Two undoubtedly authentic types of this species labeled by Cham¬ 
bers, Cirrha platanella , are found in the Museum of Comparative 
Zoology in Cambridge and prove that the genus Cirdia, which can 
hardly be said to have been characterized by Chambers’ few lines of 
general remarks, is synonymous with Gdeduct. Chambers changed 
his specific name when he discovered the food plant, which was not 
admissible, and the species must be known under its original specific 
name. 

Food plant.—Plant an us occidental is. 

Habitat .—Kentucky. 

GELECHIA UNCTULELLA Zeller. 

Gdechia unciidella Zeller, Verh. k. k. zool.-bot. CTesell. Wien., XXIII, 1873, 
p. 257.— Chambers, Bull. U. S. Geol. Surv., IV, 1878, p. 147.— Riley, 
Smith’s List Lep. Bor. Am., No. 5503,1891.— Busck, Dyar’s List Amer. Lep., 
No.,5751, 1903. 

The unique ty T pe in good condition is in Cambridge Museum. 
Zeller mentions only two black dots, one on the disk and one at the 
end of the disk, and says: “Andere Zeichnungen fehlen.'” These two 
spots are the most prominent and the only ones seen in certain lights 
against the nearly black general color of the wing, but as a matter of 
faet there is, as type also shows, three other smaller black spots on the 
fold and one more on the disk. All of the spots, however, are quite 
indistinct. 

In the U. S. National Museum is a very large bred series of this 
species from Colorado and Arizona, bred respectively by Dr. H. Gr. 
Dyar and Mr. E. A. Schwarz from Thermopsis and from Robinia. 

Dr. Dyar has published his notes on the larva. 1 
According to Mr. Schwarz, this species is at some places so abun¬ 
dant as to do actual damage, spinning up every leaflet of the Robinia. 

GELECHIA OBSCUROOCELELLA Chambers. 

Gdechia obaeurooceleUti Chambers, Cin. Quart. Joum. Sri., II, 1875, p. 254; Bull. 
IT. S. Geol. Surv., IV, 1878, p. 145.— Riley, Smith’s List Lep. Bor* Am., 
No. 5424,1891. — Busck, Dyar’s List Amer. Lep., No. 5752, 1903. 

Type of this species is lost, and no authentic specimen is found, hut 
I have with little hesitation determined from description as this 
species a specimen from San Antonio, Texas, collected in May, which 
In every respect agrees with Chambers’ description, and which, I 
have no doubt, truly represents this species. 

GELECHIA VERSUTELLA Zeller, 

. , Gttetea. vensutdla Zeller, Verh, k. k. zool.-bot. Gesell. Wien, XXIH, 1873, 
p 2S3.—Oemibkbs, Bull. U. S. Geol. Surv., IV, 1878, p. 148 .—Busck, Dyar’s 
List Amer. Lep., No. 5753, 1903. 

, 3 Rroc, U.& Nat Mas., XXV, 1902, p. 407. ----- 
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The unique type of this species is found in the Cambridge Museum 
in excellent condition. A good bred series in the U. S. National 
Museum carefully compared with the type bears the designation 
fct U. S. Dept, of Agriculture Insectary, Nos. 4232 and 57S6, 5 ’ and the 
corresponding records show that it has been bred twice, first from 
larva skeletonizing leaves of cottonwood, received from El Paso, 
Texas, in November, 1887, from which the moths issued in January 
next year. The note on the larva is very short: 

Greenish white, with a pink blush on dorsal surface. 

Secondly, it was received in July, 1893, from Jetsam, Wyoming, 
with the report that the larvse were extremely injurious to cotton¬ 
wood. With this is the following note on the larva: 

Head pale brown, with posterior margin black; body pale yellowish white without 
any markings. The moths issued July 3 to 8. 

The Texan specimens average a little lighter and smaller than those 
from Wyoming, but they are undoubtedly same species. The type, 
although from Texas, agrees with the darker Wyoming specimens. 
Finally, there is in the National Museum one specimen of this species, 
bred by Dr. Dyar from cottonwood in Colorado. 

This species is extremely similar to the following in ornamentation 
and easily mixed with it. The palpi, however, give a good distin¬ 
guishing character. In the present species the brush is normal and 
well developed, longer at base than at apex of second joint, while 
Gdechia lyneeelht has a very short and even brush. The palpi also 
show color differences as pointed out by Zeller. 

GELECHIA LYNCEELLA Zeller. 

Gelechia bjnceeUa Zeller, Verb. k. k. zool.-bot. Gesell. Wien, XXIII, 1873, 
p. 2-55.— Chambers, Bull. I\ S. Geol. Surv., IV, 1878, p. 144.— Riley, 
Smith’s List Lep. Bor. Am., Xo. 5403, 1891.— Busck, Dyar’s List Amer. 
Lep., Xo. 5754, 1903. 

Type is found in good condition in me Cambridge Museum. I have 
met with no other specimen. Very similar to the foregoing. 

Habitat .—Texas. 

GELECHIA BICOSTOMACULELLA Chambers. 

Depresmria bicodomacnlella Chambers, Can. Ent., TV, 1872, pp. 127, 147; Bull. 
U. S. Geol. Surv., IV, 1878, p. 138. 

Adrasteia quercifolieUa Chambers, Can. Ent., IV, 1872, p. 208; V, 1873, p. 174. 

Gelechia quercifoliella, Chambers, Bull. U. S. Geol. Surv., IV, 1878, p. 146.— 
Riley, Smith’s List Lep. Bor. Am., Xo. 5461, 1891. 

JPsorieoptera gibbosella Chambers (not Stainton), Can. Ent, V, 1873, p. 72. 

Gelechia bicostomaculella Dietz, Smith’s List Ins. X. Jersey, 1900, p. 474 .—Busch, 
Dyar’s List Amer, Lep., Xo. 5755 4 1903 

Xot Gelechia bicostomaculeUa Chambers, Bull. IT. S. Geol. Surv., Ill, 1877, p. 
127; IV, 1878, p. 141.— Riley, Smith’s List Lep. Bor. Am., No. 5322, 1891. 
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The second species which Chambers described as Gelechia bicosto- 
macnldla from Colorado is an Epithectis and is treated on p. 817 
under that genus. 

Of the present species no authentic type is in existence, but in the 
U. S. National Museum are two specimens determined by Lord Wal- 
singham, and similar specimens in the collection of Dr. Dietz and 
Professor Fernald, also determined as bicontain acidella by Lord Wal- 
singham. Some of these specimens are bred by Miss Murtfeldt from 
oak, and bear her breeding number 174 M. Miss Murtfeldt thinks this 
the true 1>1 costoma cnlella, and as it agrees with Chambers 3 description 
it seems altogether probable that this truly is that species. 

The species is near the following and Gelechia verneUa Murtfeldt, 
but has raised scales on the forewings, in which character, as well as 
in the stalked veins 6 and 7 in the hindwings and the slightly parted 
veins 3 and 4 it approaches the genus Tdjjhma. 

GELECHIA NIGRIMACULELLA, new species. 

Gelechia nigrimaculella Riley, Smith’s List Lep. Bor. Am., No. 5418, 1891.— 
Buses:, Dyar’a List Arner. Lep., No. 3756, 1903. 

In Riley’s List of Tineina is found, under no. 5418, the name Gdechia 
nigrhnacalella Chambers, and in U. S. National Museum is a large 
apparently bred series labeled with this same name. But no descrip¬ 
tion has ever been printed of the insect, which I now describe under 
the old manuscript name given by Chambers. 

Antennae dark fuscous. Labial palpi with normal well-developed 
brush; ocherous strongly suffused with black except tips of second 
and third joint, which are clear ocherous. Face, head, and thorax 
brownish sprinkled with fuscous and blackish scales. Ground color 
of forewings whitish fuscous but obscured by a liberal sprinkling of 
dark-brown and black scales. An ill-defined longitudinal streak below 
costal edge is whitish; costal edge nearly black; on the middle of the 
disk is an oblique short black dash, and just below this a similar one. 
At apical third is an obscure outwardly angulated narrow white fascia, 
and just before this is a costal and a dorsal blackish spot nearly reach¬ 
ing each other. Cilia whitish. 

Hindwing as broad as forewings, light fuscous, darker toward tip. 
Abdomen yellowish fuscous above, below white. Legs whitish sprin¬ 
kled with black; tarsal joints black tipped with white. 

Mar expand.— 13 to 15 mm. 

MabiUst .—New York, New Jersey. 

Tape.—No. 6389 U.aN.M. 

; ( 'J foy close to the Californian Gdeohia ocddentella Chambers, hut 
differing- by its dark face. Described from many specimens collected 
„: by Mr. William Beutenmuller, and found in U. S. National Museum 
lalseM “ Gdechia nigrimaciddla Chambers.” 
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GELECHIA MACULIMARGINELLA Chambers. 

Geleclm nmcultmargiaella Chambers, Can. Ent., VI, 1874, p. 241.—Brsi'K, Dyar’s 
List Amer Lep., No. 5757, 1903. 

Geleclm maculumurgtntfla Chambers, Bull. IT. S. Geol. Surv., IV, 1878, p. 144.— 
Riley, Smith’s List Lep. Bnr. Am., No. 5405, 1S91. 

Authentic types of this species are found in Professor Fernald’s 
collection and in the Cambridge Museum; the latter are in miserable 
condition, but agree with Professor Fernald’s type as far as can be 
made out and with Chambers 1 descriptions. 1 have bred large series 
of this species in the District of Columbia and vicinity. The larva 
feeds on different kinds of oak, and there are at least two generations 
in this locality. The larva is among the earliest found in the spring 
(April) in the lialf-developed unfolded leaves or buds. 

The imago of this brood is in the middle of May. In June there is 
a second brood feeding between two spun-together leaves; imagoes 
issue in the latter part of July. 

Very probably there is a third autumn brood, which either overwin¬ 
ter and lay eggs in early spring, in the swelling leaf buds, or which lay 
their eggs on the bud, all ready in the autumn. 

The easily recognized larva is slender and very agile. Head and 
thoracic plate polished jet black; first and second thoracic segments deep 
purple, third, lighter purple with anterior half white. Abdominal 
segments whitish with four (two on each side) longitudinal purple 
lines connected on each joint by a broad purple band, which sends two 
small dorsal projections forward into the white paid on each joint. 

Thoracic feet and anal plate black; length of full-grown larva 14 
mm.; width of head 0.9 mm. 

This species as well as Gtlecldavenulla and Gelrchmlmu/sttwuteulcUa 
have the hairs on vein lb in the hindwings of the mile strongly devel¬ 
oped, resembling a tuft or pencil of long blackish hairs. 

GELECHIA BIMINIMACULELLA Chambers. 

Gelechiu himmhmculdbi Chambers, Cinn. Journ. Nat Hist., II, 1880, p. 183.— 
Riley, Smith’s List Lep. Bor, Am., No. 5327, 1891.—Buses:, Dyar’s List 
Amer. Lep., No. 5758,1903. 

The type in Cambridge Museum of this species, with Chambers 5 
label on the pin and agreeing with his description, was found to ]>e 
identical with a series in U. S. National Museum bred from oak in 
Missouri by Miss Murtfeldt, and determined by her as this species. 
I have not met with other specimens. 

GELECHIA PSEUDOACACIELLA Chambers. 

Depressaria pmidoacaciella Chambers, Can. Ent, IV, 1872, pp. 9,107,129,147,148. 

Geleclm pseudoacacieUa Chambers, Cinn. Quart. Journ. Soi., 1,1874, p. 208; Geol 
Surv. Bull U. S., IV, 1878, p. 146; Psyche, III, 1880, p. 65,— Riley, Smith’s 
List Lep. Bor. Am., No. 5453, 1891, 

Proc. N, M, vol. xxv- -02-56 
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Gelechia ciecella Zeller, Verh. k. k. zool.-bot. Geaell., Wien, XXIII, 1S7v 5, p. 252.— 
Chambers, Bull. U. S. Geol. Surv., IV, 1878, p. 142.— Riley, Smith's List 
Lep. Bor. Am., No. 5331, 1891. 

Of this very common insect, the larva of which was shortly described 
by Chambers, there is a large series in U. S. National Museum, among 
which are specimens determined by Chambers and by Lord Wulsing- 
ham. I have repeatedly bred it from Rolnnia pxeudacada around 
Washington, and I have seen it from most of the Eastern States. 

The specimens, which Riley bred from wild cherry, and which 
Chambers could not distinguish from pseudoacaeiella , l arc still in U. S. 
National Museum and belong to another perfectly distinct though 
quite similar species, described in this paper as Gdeehia serot India. 

I am indebted to Lord Walsingham for the synonymy of Zeller’s 
Gelechia cs&cella, type of which is in his possession and which he has 
given me his manuscript notes on. 

The description fully bears out this synonymy. 

GELECHIA SEROTINELLA, new species. 

GelecMa serotinetta Busck, Dyar’s List Amer. Lep., No. 5760, 1902. 

Gdechia pseudoacaciella Chambers, Psyche, III, 1880, p. 65. 

Antennae shining purplish black, with very narrow white indistinct 
annulations; labial palpi with second joint above whitish, strongly 
sprinkled with black scales; under side of the well-developed brush 
black; terminal joint black, with extreme tip and a few scattered scales 
white. 

Face whitish, overlaid with dark purple. Head and thorax clothed 
with mixed white and purplish black scales, the latter predominating; 
forewings dark, black and white scales irregularly mixed, but the 
black prevailing; in a narrow longitudinal streak along but below 
costal edge dark-brown scales are also freely intermixed, giving that 
part of the wing a perceptible chocolate-brown shade. At the end of 
this streak at apical fourth the white scales congregate in an ill-defined 
costal white spot, which is connected with an opposite equally ill- 
defined dorsal white spot by a wavering interrupted narrow white 
fascia. Cilia dark fuscous, intermixed with white and with two faint 
blackish lines parallel with the edge of the wing. 

Hindwings as broad as forewings, dark shining fuscous; cilia, light 
fuscous; abdomen above on the first segments velvety yellowish brown; 
the other segments and under side very dark shining fuscous; legs 
with white and dark purple scales intermixed; posterior tibia on the 
outside black, with two white bars, on the inside silvery white; tarsal 
Joints black, tipped with white. 

Mmr eftpame *—16 to 21 mm. 

' Food plant.—Prunm serotina* 


1 Psyche, in, 1880, p. 65. 
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Habitat .—District of Columbia: Colorado. 

Type.— No. 6390, U.S.N.M. 

The species is very near the foregoing, pise / «loaeacieUa , and it was 
very natural that Chambers, from the imago alone, should identify it 
as that species: but it is a larger and darker insect, without the whit¬ 
ish costal area found in p%i.* mlom uictcTla . 

The egg of this species is laid on the upper side at the tip of a leaf 
of wild cherry. The young larva spins together the edges of the leaf, 
and as it grows it folds gradually the entire leaf into a roomy abode, 
the open end of which it covers with a glistening white, thickly woven 
sheet of silk. In this cell the larva lives in a black tube made from 
its own frass and spun firm by silk, and it feeds under the protecting 
sheet of silk, which is gradually enlarged and moved outward as new 
feeding ground is needed. The larva is very timid and retreats at 
the least disturbance into its tube of frass, which it, when full grown, 
forms into an oval cocoon, in which it pupates. The imago issues 
within the cell and breaks through the sheet of silk. 

The larva is very similar to that of jMemloircacielltt. When young 
it has a black head and thoracic shield, body dirty greenish white, 
darkest on the under side, and with two narrow' longitudinal dark- 
brown dorsal lines and four (two on each side side) broader lateral 
lines through all the segments. 

When full grown the larva measures 20-24 mm. in length, with 
head 1.6 mm. broad. Head and thoracic shield is then light brown, 
the ground color of the body more nearly white, and the stripes more 
reddish. 

Dr. Dyar, who has bred this insect from larva with identical habits 
in Colorado, has kindly given me the following technical description 
of the larva: 

Head broad, red-brown, sutures and ocellar area blackish. Body purple brown 
with white stripes, narrower than the intervening spaces; irregular dorsal line, sul>- 
dorsal (over tubercles i and ii), lateral (over iii), and broken, broad, distinct, sub ven¬ 
tral (over iv-f v and vi). Feet brownish; cervical shield black behind and shad¬ 
ing to sordid white before, rather transparent on anterior rim; prespiracular tubercle 
black. Tubercles small, brown. Thoracic feet black; anal plate luteous; setes fine 
and pale; abdominal feet reddish, those of joint 13 partly pale. 

In the locality of Washington there are two annual generations. 
The young larvse are first found in May, and in early June they are 
full grown and already pupated. Imagoes issue late in July and early 
in August, and lay their eggs soon after, producing the second gener¬ 
ation, which overwinters as full-grown larva in its cocoon and issues 
as imago next spring. 

The peculiar life mode of the larva and its elaborate architecture 
reminded me at once, when I found it two years ago, of Clemens 5 
description of his genus Catmtega , which was founded solely on the 
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habit of the larva. As Dr. Dyar has since shown, 1 this genus must be 
included in the Tortricidse, and has nothing to do with the present 
species; but the life mode is identical with that described by Clemens, 
and illustrates how dangerous it is to rely on earlier stages alone in 
making new specific and generic groups. 

GELECHIA VERNELLA Murtfeldt. 

Getechia fnrmosclla Murtfeldt (not Hubner), Can. Ent., XIII, 1881, p. 243.— 
Riley, Smith's List Lep. Bor. Am., No. 5364, 1891. 

Getechia eerndJa Murtfeldt, Can. Ent., XV, 1883, p. 139.— Riley, Smith's List 
Lep. Bor. Am., No. 5508, 1891.— Rusck, Dyar’s List Amer. Lep., No. 5761, 
1903. 

Ootypes of this species are in U. S. National Museum, and I have 
obtained additional material through the kindness of Miss Mary 
Murtfeldt. 

Food plant .—Oak. 

Habitat .—Missouri. 

I have not recognized this species from other localities. 

GELECHIA SEQUAX Haworth. 

Recarvaria sequax H worth, Lepidoptera Brit., 1829, p. 552. 

Getechia (Teleiu) sequa.c Staupinger and Rebel, Cat. Lep. Eur.,*II, No. 2741, 
1901.— Zeller, Yerh. k. k. ssool.-bot. Gesell. Wien, XXIII, 1873, p. 265.— 
Chambers, Bull. U. S. Geol. Snrv., IV, 1878, p. 147.— Riley, Smith's List 
Lep. Bor. Am., No, 5478, 1891.—Buses, Dyar's List Amer. Lep., No. 5762, 
1903. 

This European species was included in the American list, on Zeller’s 
authority, from Massachusetts. 

I have not met with any specimen from America, and it seems prob¬ 
able that some mistake was made in the labeling of Zeller’s specimen 
or in his determination. 

In the U. S. National Museum is a good series of European specimens. 

The larva lives, according to Meyrick, in spun shoots of Held- 
antbmium* 


GELECHIA OCCIDENTELLA Chambers. 

Getechia occidenieUa Chambers, Cinn, Quart. Journ. Sci., II, 1875, p. 246; Bull. 
U. S. Geol. Surv., IV, 1878, p. 145.— Riley, Smith's List Lep. Bor. Am., 
No. 5427, 1891.—Buses:, Dyar's List Amer. Lep., No. 5763, 1903. 

In the Museum of Comparative Zoology, in Cambridge, are found 
three probably authentic types of this species. They are true Getechia 
and can be recognized also specifically, although they are in poor con¬ 
dition and fa&ve lost their palpi. I have met with no specimens exactly 
like them. 

Habitat. —California. 


1 Seep. 852. 
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GELECHIA MEDIOFUSCELLA Clemens. 

Gelechm mediofmcella Clemens, Proc. Ent. Soe. Phila., II, 1863, pp. 11,121; Stain- 
ton Ed. N. Am. Tin., 1872, pp. 218,^24.— Chambers, Bull. IT. S. Geol. Surv., 
IV, 1878, p. 144.— Riley, Smith's List Lep. Bor. Am., No. 5407, 1891.— 
Busck, Dyar’s List Amer. Lep., No. 5764, 1905. 

Gelechm uigclla Walker, Oat. Lep. Het. Brit. Mus., XXIX, 1864, p. 596.— 
Walsingham, Trans. Am. Ent. Soc. Phila., X, 1882, p. 178.— Riley, Smith’s 
List Lep. Bor. Am., No. 5506, 1891. 

Uepremmu fuscoochrelln Chambers, Can. Ent., IV, 1S72, pp. 106,129, 147,14S. 

Gelechm fuscoochrelltt Chambers, Bull. IT. S. Geol. Surv., IV, 1878, p. 143. 

Gelechm ( IAta) Ufurrjxella Zeller, Verk. k. k. zuol.-bot. Gesell, Wien, XXIII, 
1873, p. 265.— Chambers, Bull. IT. S. Geol. Surv., IV, 1878, p. 144. 

To Lord Walsingham is due the credit for the entire synonymy. I 
am indebted to him for his manuscript note that mcdiofmctlht should 
be added to the already published synonymy, which the description also 
bears out. 

It is a common species in the District of Columbia, which I have 
taken in numbers in very early spring (March, April), and again in 
July. 

Its life history is unknown as yet, but a clew may he found in a 
specimen which issued, April 25, from old, dry cornstalks collected 
and placed in breeding case the previous fall. This specimen was per¬ 
fect and seemingly fresh, but not having observed the larva, I am 
unable to say with certainty that it was not an overwintering moth or 
that the larva accidentally had found a convenient pupating place in 
the cornstalks. 


GELECHIA WALSINGHAMI Dietz. 

Pseudoclielaria iralslnghnml Dietz, Ent. News, XI, 1900, p. 352, pi. i, fig. 3. 

Gelechia walsinghami Walsingham and Durr ant, Ent. Mo. Mag., XXXVIII, 
1902, p. 28.— Busck, Dyar’s List Amer. Lep., No. 5765, 1903. 

Through the kindness of Dr. Dietz 1 have examined his types of 
this species and the National Museum possesses several cotypes. It 
is a typical Gelechia , which was placed by error in an unpublished 
manuscript genus of Lord Walsingham’s, thereby spoiling the name 
Pseudochelaria for future application to the intended—to me 
unknown—genus. 

Food plant.—Rhus typhosa. 

Habitat. —Pennsylvania. 

GELECHIA PENNSYLVANICA Dietz. 

Pseudochelaria pmnsylvanica Dietz, Ent. News, XI, 1900, p. 353, pi. i, fig. 4. — 
Walsingham, Ent. Mo. Mag., XXXVIII, 1901, p. 29. 

Gelechia pemsylvanica Busck, Dyar’s List Amer. Lep., No. 5766, 1903. 

As this species must be credited to Dr. Dietz it was proper that he 
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should describe it, and be lias kindly handed mo the following descrip¬ 
tion of the moth which he figured. 1 

Ashen gray, palpi with third joint longer than second, latter dark brownish at 
base externally, former dusted with fuscous, base and extreme apex white. Antenna: 
faintly annulate with fuscous. Thorax with dark-brown spot, posteriorly. K< >rewings 
marked with dark rich brown as follows: A trapezoidal space at base sharply limited 
externally by an oblique line nearer the base at the dorsal margin and slightly con¬ 
cave toward the apex. This space is separated from the costal margin by a pale 
area. An irregular stripe extends through the entire wing to apex, shading off 
gradually toward the costa A transverse pale line at the beginning of the cilia, 
oblique in its dorsal half, concave toward the apex in its costal part* Apical part of 
wing with dark lines. Cilia gray with two dark lines. Posterior wings pale fuscous. 
Underside paler. Legs, except posterior pair, fuscous, annulated with black. 

Alur expanse .—17 mm. 

Habitat .— Hazleton, Pennsylvania. 

Type. —In Dietz's collection. 

Described from a single specimen taken at light. Closely allied to Gelechia tool - 
singhami Dietz. 

I have seen no other specimen of this species which, in my judg¬ 
ment, is a true Gtlechia , and not what it was supposed to be, the type 
of Paeudoehehvria Walsingham manuscript. 

GELECHIA TEPHRIASELLA Chambers, 

Gelechia iephriasellu Chambers, Can. Ent., IV, 1872, p. 08; Cinn. Quart. Jonrn. 
Sci., XI, 1875, p. 253; Bull. U. S. tteol. Surv., IV, 1878, p. 147.— Walsing¬ 
ham, Trans. Am. Ent. Soc. Phila., X, 1882, p 181.— Riley, Smith's List 
Lep. Bor. Am., No. 5490, 1891.— Btjsck, Dyar's List Amer. Lep., No. 5767, 
1903. 

No authentic type of this species exists, but in the U. S. National 
Museum is a specimen which has on the pin one of Chambers’ pill¬ 
box labels with Grelechta tephr'wseUa in his handwriting. This speci¬ 
men consists of only thorax and the two forewings, but these latter 
agree with Chambers’ description and the specimen presumably truly 
represents this species. 

While the genus can not be determined with certainty from these 
two forewings, the species appears to belong near the following, a 
probability which is strengthened by Chambers’ description and his. 
observation * that this species reminded him of grmefmeiella {con chisel l a 
Walker). 

However, the generic determination must stand only for what it is* 
liable to change through future evidence. 

The venation in the forewings is normal 12 veins, 7 and S stalked* 

: rest separate (not as in the following with veins 3 and 1 stalked). The 
peculiar coloration of the antennas described by Chambers should 
Recognition of this species easy. 

Habitat *—Kentucky. 


‘But News, XI, pi. i, fig. 4., 


a Cinn. Quart, Journ., II, p. 253. 
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GELECHIA CONCLUSELLA Walker. 

Gelechia conch wlla Walker, Cat. Lep. Het. Brit. Mus., XXIX, 1864, p. 593. — 
Walsingham, Trans. Am. Ent. Soc. Phila , X, 1882, p. 179.— Riley, Smith’s 
List Lep. Bor. Am., Xo. 5341, 1891 .—Busck. Dvar’s List Amer. Lep., No. 
576S, 1903. 

Gelechia yrmefaaetella Chambers, Cinn. Quart. Journ. Sci., II, 1875, p. 253; Bull. 
IT. S Geol Surv. IV, 1S78, p. 144. 

Iii the U. S. National Museum are several specimens labeled by 
Lord Walsingham, Gelechia con clu sell a Walker; these are identical with 
specimen^ thus named by Lord Walsingham in collections of Dr. Dietz, 
and in the Philadelphia Academy of Natural Sciences. They agree 
with Walker's description and evidently correctly represent his species. 

They are the same as type no. 447, in the U. S. National Museum, of 
Gelechia. grisxefaxciella , received with his label from Chambers, thus 
confirming the synonymy made by Walsingham. There is one other 
supposed “type" of gctsscfaxciel1 , namely, in the Museum of Com¬ 
parative Zoology, Cambridge, but this is an entirely different thing, 
an undescribed species of Xealyda , unhappily unfit for description; 
it does not, however, agree with Chambers' description, while U. S. 
National Museum type does, and the latter is evidently authentic. 

Lord Walsingham also made crexcentifasciella Chambers a synonym 
of conclmella , but this, as previously shown (p. 846), was done on 
faulty evidence, and crescent ifasciella is a distinct species belonging 
to Anacampsis. 

The present species has veins 3 and 4 :n forewings stalked, and 
thereby differs from the most of the species in the genus in which it 
is placed. I am, however, at present not willing to differentiate it 
generically. 

.GELECHIA RILEYELLA Chambers. 

Deprrsmria rilcyella Chambers, Can. Ent., IV, 1872, pp. 106, 129, 147, 148; 
Bull. U. S. Geol. Surv., IV, 1878, p. 138.— Riley, Smith’s LLt Lep. Bor. 
Am., No. 5277, 1891. 

Gelechia rileyeUa Riley, Smith’s List Lep. Bor. Am., No. 5468.— Busck, Proc. 
U. S. Nat. Mus., XXIV, 1902, p. 732; Dyar’s List Amer. Lep., No. 5769, 
1903. 

Type no. 462, in the U. S. National Museum, of Depressaria riley- 
ellio bearing Chambers 1 handwritten label and the date 1872, is the 
same as three types found m the Museum of Comparative Zoology in 
Cambridge, also bearing Chambers’ labels. 

These types are all in very poor condition specifically, but prove 
conclusively that the species is a true Gelechia . 

The type in the National Museum bears Lord Walsingham’s blue 
label no. 1170, and there is also a better preserved specimen deter¬ 
mined by Walsingham and bearing his blue label no. 1211. 

Habitat .—Kentucky, Canada. 

No other specimens are known to me. 
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GELECHIA NUNDINELLA Zeller. 

Gefechia mmdmella Zeller, Verb. k. k. zool.-but. Gesell. Wien, XXIII, 1873, p. 
256. —Citvmbers, Bull. IT 8. Geol. Surv., IV, 1878, p. 145.— Riley, Smith’s 
List Lep. Bor. Am., No. 5420, 1801 .—Rustic, Dyar’n List Amor. Lep., No. 
5770, 1903. 

Orteiihut betufitwitelbi Murtfeldt, Gan. Ent., XIII, 1881, p.245.— Riley, Smith’s 
List Lep. Bor. Am., No, 5321, 1891. 

Zeller’s type in the Cambridge Museum of G dechi a nund'mella 
proves, as the description would indicate, that it is the same as Miss 
Murtfeldt’s later-described beuefieentdia , of which good bred series arc 
found in the U. S. National Museum, besides authentic specimen 
received from Miss Murtfeldt. 

Food 2>hmU—Solan uni carol in ense. 

Habitat .—Missouri (Murtfeldt), Texas {Zeller, Boll), District of 
Columbia (Busck). 

GELECHIA MONUMENTELLA Chambers. 

Gelechkt monumentefla Chambers, Bull. IT. S. Geol. Surv., Ill, 1877, p. 125; U. S. 
Geol. Surv. Bull., IY, 1878, p. 145,— Riley, Smith’s List Lep. Bor. Am., 
No. 5413, 1891 .—Burck, Dyar’s List Amer. Lep., No. 5771, 1903. 

The unique type of this species is found in good condition in the 
Cambridge Museum, agreeing with the description, and labeled “ Colo¬ 
rado,” with the name in Chamber 5 handwriting. 

The type shows one point not mentioned by Chambers, namely, a 
thin, indistinct, but complete white fascia at apical third. 

In the U. S. National Museum there is a large series of this very 
distinct insect, bred by Mr. Coquillett and Mr. Koebele in California 
from Frmvcenia grandiflora. 

GELECHIA OBSCUROSUFFUSELLA Chambers, 

Qeledna obscuromffusrtla Chambers, Bull, U. S. Geol. Surv., IV, 1878, pp. 90, 
145.— Riley, Smith’s List Lep. Bor. Am., No. 5425,1891.— Busck, Dyar’s 
List Amer. Lep., No. 5772, 1903. 

Type no. 456, in the U. S. National Museum, of this species from 
Chambers agrees with other types examined in the Cambridge Museum 
and in Professor Fern aid's collection. All are in rather poor condi- 
dition, but agree so far as can be made out with Chambers’ description 
and prove that the species is a true Gdechia. 

I have met with no other specimens. 

Habitat .—Texas. 

GELECHIA PETASITIS Pfaffenseller. 

Gdechia peiasitis Pfaffenzeller, Stett. Ent. Zeit., XXVIII, 1867, p. 79.— 
, ; Staudinoer and Rebel, Cat. Lep. Ear., II, 1901, No, 2588.— Walsing ham, 
Tfaaa Am. Ent. Soc. Phila., X, 1882, p. 178.— Riley, Smith’s List. Lep. 
Bor. Am., No. 5445, 1891.—Buses, Dyar’s List Amer. Lep., No. 5773, 1903. 

V I have examined in Professor Fernald’s collection three specimens 
; which Lord Walsi ogham determined as the European insect. 
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One of these, through the kindness of Professor Fernald, is now the 
property of U. S. National Museum. It agrees with Pfaffenzelleris 
description. 

The European food plant is Petasitis w/mw, on which the larva 
mines the leaves. Other species of Petasitis^ on which the species may 
live, occur in this country. 

GELECHIA PANELLA, new species. 

Gelerhia punella Brscx, Dyar’g List Amer. Lep., No. 5774, 1903. 

Antenna? dark reddish fuscous, annulated with white. Labial palpi 
with well developed furrowed brush; second joint on the upper and 
inner side whitish, the outside and the brush deep purplish red. Pace 
white with a reddish tint. Head, thorax, and forewings uniformly 
bright brick red; at the end of the cell is a very indistinct blackish 
dot and at apical third is a still more indistinct very narrow oblique 
yellowish white fascia across the wing. No other markings are found, 
and those mentioned are easily overlooked. Cilia reddish, sprinkled 
with white. Under side of forewings shining dark fuscous. Hind- 
wings broader than forewings, light silvery fuscous, darker and yel¬ 
lowish toward apex. Cilia yellowish fuscous. Abdomen dark fus¬ 
cous, underside oehreous. Forelegs reddish, posterior legs yellow 
sprinkled with black; tarsal joints blackish, slightly tipped with yellow. 

Alar expanse .—20 mm. 

Habitat. —Arizona, California. 

Type.— No. 6391, U.S.N.M. 

This striking species, which can not be confused with any other 
described American Gelech at, is described from two perfect specimens, 
one collected in Arizona by Mr. E. A. Schwarz and the other probably 
bred by Mr. Koebele at Los Angeles, California. 

GELECHIA ABELLA, new species. 

Gelerhia abella Busch:, Dvar’s List Amer. Lep., No. 5775, 1903. 

Antennae silvery white sharply annulated with dark fuscous. Labial 
palpi with rather small brash pure silvery white. Face and head pure 
white. Thorax suffused with fuscous; forewings white but so thickly 
suffused with fuscous as to obliterate the white ground-color except 
on apical third of the wing, which is pure white. Near base is an ill- 
defined oblique costal streak with only a few' dark scales therefore 
appearing whitish against the darker surrounding parts. Cilia white, 
Hindwings as broad as forewings, light fuscous. Abdomen yellowish 
fuscous. Legs gray with white bars on the outside. 

Alar expanse. —15 mm. 

Habitat .—Colorado. 

Type. —No. 6392, U.S.N.M. 
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This species which, hy its peculiar coloration, probably imitates bird- 
droppings can not be mistaken for any other described species and is 
at once recognized by its pure white head, palpi, and apical third of 
the forewings. 

GELECHIA FUSCOTjSSNIAELLA Chambers. 

Gelechia fuscotirniaeUa Chambers, Bull. U. S. Geol. Surv., IV, 1878, pp. 89,143. — 
Busck, Dyar’s List Amer. Lep., No. 5776, 1903. 

Gelechia fuscotanmeUa Riley, Smith’s List Lep. Bor, Am., No. 5374, 1891. 
Gelechia fuscolinianella Biley, Smith’s List Lep. Bor. Am., No. 5370, 1891. 

Type no. 451 in the U, S. National Museum of this species is labeled 
by Chambers fuscotintaella, which, through misreading, led Riley to 
include the name fuscoliniuelht in his list. This name consequently 
refers to the present species. 

The type is identical with specimens in the Museum of Comparative 
Zoology in Cambridge, rightly labeled by Chambers. Roth are in 
rather poor condition, hut easily recognized from description hy the 
pure white forewings with the sharply limited dark brown base. 

The types are from Texas; in the National Museum there is also a 
better preserved specimen from Colorado. 

jB .— Unrecognized Specie*. 

GELECHIA ADAPTERELLA Walker. 

Gelechia adapierella Walker, Cat. Lep. Het. Brit. Mus., XXIX, 1864, p. 590. — 
Bvsck, Dvar’s List Amer. Lep., No. 5778, 1903. 

This species was omitted in Riley’s list. The type should be 
examined in the British Museum. Habitat not given by Walker. 

GELECHIA ALBISTRIGELLA Chambers. 

Gelechia albhtrigeUn Chambers, Can. Ent, IV, 1872, p. 171.— Hagen, Papilio, 
IV, 1884, p. 98. —Riley, Smith’s List Lep. Bor. Am., No. 5304, 1891. 
Busch, Dyar’s List Amer. Lep., No. 5779, 1903. 

Two types of this species are in the Museum of Comparative 
Zoology" in Cambridge, but in so poor condition that they can not be 
recognized with any degree of positiveness. They are, however, prob¬ 
ably authentic, and remind one, as Chambers says, of Sfvohlxut. As 
far as can be made out, without Injuring the specimens, the forewings, 

. which are obtusely rounded, have 11 veins, 8 coincident with 7, 3 and 
4 stalked. Hindwings with 8 veins, 3 and 4 connate, 6 and 7 connate, 
labial palpi with second joint considerably thickened with smoothly 
: appressed scales, abruptly" cut off at apex; terminal joint shorter 
than second joint. 

f , However, it was so difficult to examine these specimens that I feel 
uncertain about the characters and must at present leave the species 
as unrecognized. 
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It is a rather striking insect and should easily be recognized from 
the description if found again. 

Ilali tat ,—Kentucky. 

GELECHIA AMBROSICELLA Chambers. 

Gelechia ambrosia'll* t Chambers, Cinn. Quart. Journ. Sd., II, 1S75, p. 239; Bull. 
IT. S. Geol Surv., IV, 1S7S, p, 141.— Riley, Smith’s List Lep. Bor. Am., 
No. 5308, 1901.—Buses, Dyar’s List. Amer. Lep , No. 57S0, 1902. 

Chambers sent out to correspondents several specimens of a Tineid 
labeled: Si no? anibt'osicella . which he afterwards determined 1 as speci¬ 
mens of Butalis matuteTla Clemens. One of these was sent to XT. S. 
National Museum, and when Riley made his List of Tineina he came 
across this specimen and recognizing Chambers 5 label, placed an 
asterisk by iunl)t'OHUdlu in his list, indicating that a specimen was 
found in the museum collection, without recognizing the faulty deter¬ 
mination. 

No types or recognized specimen of the present species are found in 
any of the collections, and I have failed to breed the species, although 
making several efforts. But the knowledge of the foodplant and 
larval habits [the larva feed according to Chambers in the fruits of 
Ahtfo'osia trljiihi] together with the description insure ultimate redis¬ 
covery of the species, which Chambers thought very near to Tricho- 
tupJu' ehthibet'xelht Murtfeldt (p. 913). 

GELECHIA AMORPHELLA Chambers. 

Gelechia amarphella Chamberh, Bull. IT. S. Geol. Surv., III, 1877, p. 124; IV, 
1878, p. 141.— Riley, Smith’s List Lep. Bor. Am., No. 5309, 1891 .—Busck, 
Dyar’s list Amer. Lep., No. 5781, 1902. 

All authentic specimens of this species are lost.and I have not recog¬ 
nized it from the description in the material examined, but continued 
collecting and breeding in Colorado ought to enable recognition of 
the species, the food plant of which Chambers gave with some doubt 
as Amot'pha frutieosa. 

GELECHIA ANGUSTIPENNELLA Clemens. 

Gelechia antjmitpennelUi Clemens, Proc. Ent. Soe. Phila., II, 1863, p. 119; Stain- 
ton Ed. N. Am. Tin., 1872, pp. 222, 224.— Chambers, Bull. IT. S. Geol. 
Surv., IV, 1878, p. 141.— Riley, Smith’s List. Lep. Bor. Am., No. 5311,1891.— 
Busch, Dyar’s List Aruer. Lep., No. 5782, 1902. 

The type is lost and I have not recognized the species; the descrip¬ 
tion gives no clew to the proper genus. 

Halttat .—Pennsylvania ? 


'Can, Ent., V, p. 231. 
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GELECHIA ARGENTIALBELLA Chambers. 

Gelrchia tmjmthilbelhi Chambers, Can. Ent., IIT, 1874, p. 241; Bull. IT. S. Geol. 
Surv., IV, 1878, p. 141.— Riley, Smiths Lint Lep. Bor. Am., No. 5318, 1891.— 
Busck, Byar’s List Amor. Lop., No. 5783, 1902. 

No authentic material exists of this species, which, according to 
Chambers, is very like Reenrvm'ia varid/a Chambers [p. 809J. 

Habitat. —Texas. 

GELECHIA ATTRITELLA Walker. 

Geleckia <tItritella Walker, Cat. Brit. Mus., XXIX, 1804, p. 592.— Bitsok, Dyar’s 
List Amer. Lep., No. 5784, 1902. 

The type of this species should he examined in British Museum. 
The description gives no clew to the proper genus. 

Habitat .—Not given. 

GELECHIA DISCOMACULELLA Chambers. 

Geleckia diwomaculdla Chambers, Can. Ent., IV, 1872, p. 172; Cinn. Quart. Joum. 
Sci, H, 1875,- p. 239; Bull. U. & Geol. Surv., IV, 1878, p. 143,— Riley, 
Smith’s List Lep. Bor. Am., No. 5353,1891,— Busck, Dyar’s List Amer. Lep., 
No. 5785, 1902. 

Geleckia aurimaculeUa Chambers, Can. Ent., IV, 1872, p. 172; Bull. U. S, Geol. 
Surv., IV, 1878, p. 141.— Riley, Smith’s List Lep. Bor. Am., No. 5316,1891. 

According to Miss Murtfeldt and Lord Walsingham the above syn¬ 
onymy is correct, but no authentic specimens of either species are now 
preserved. The descriptions read very much alike.- According to 
Chambers this species is “difficult to distinguish from Qelechia mar- 
wwrdla Chambers, 1 even on comparison of specimens. 55 

GELECHIA BADIOMACULELLA Chambers. 

Gdecliia Ixulkmacidella Chambers, Can. Ent., IV, 1872, p. 192; Bull. U. S. Geol. 
Surv., IV, 1878, p. 141.— Riley, Smith’s List Lep. Bor. Am., No. 5317, 
1891,—Buses, Dyar’s List Amer. Lep., No. 5786, 1902. 

Described from a single specimen taken under a gaslight and with 
the palpi [at least!] burned. A yellowish and brown species with tufted 
wings, which will be difficult ever to rediscover with certainty, as it 
may not even belong to the family Gelechiid®. 

Habitat .— Kentucky. 

GELECHIA BISTRIGELLA Chambers. 

tb&rm&ria bigtrigella Chambers, Can. Ent., IV, 1872, pp, 92,128, 147. 

Gdeckkt bvtrigdkt Chambers, Bull. U. S. Geol. Surv., IV, 1878, p. 142.— Riley, 
Smith’s List Lep. Bor. Am., No, 5328,1891.— Busck, Dyar’s List Amer. Lep., 
No. 5787, 1902. 

, Nothing can be said a!x>ut the proper genus of this species from the 
'deisc^ptioiL Type is lost. 

; Habitat. —Canada. 


1 Phthcritasea marmoreUa> p. 823. 
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GELECHIA BRUMELLA Clemens. 

Gelechia brumelln Clemens, Proc. Ent. Soc. Phila , II, 1S64, p. 416; Stainton 
Ed. X. Am. Tin., p. 239, 1S72.— Chambers, Bull. U. S. Geol. Surv., IV, 
1878, p. 142.— Riley, Smith’s LLst Lep. Bor. Am., Vo. 5330, 1S91.— Busck, 
Dyar’s List Amer. Lep., Vo. 57SS, 1902. 

Described from a single somewhat denuded specimen from Labrador, 
which is no longer in existence. 

GELECHIA CANOPULVELLA Chambers. 

Gelechia canopulvdla Chambers, Bull. V . S. Geol. Surv., 1878, pp. 91,142.— Riley, 
Smith’s List. Lep. Bor. Am., Vo. 5332, 1891.— Busck, Dyar’s List Amer. 
Lep., Vo. 5789, 1902. 

Of this species the unique type is still in the Museum of Compara¬ 
tive Zoology in Cambridge, but it is in so poor a condition that 
definite recognition is not possible at the present time. It is, how¬ 
ever, without doubt a true Gelechia, near, if not the same as Gelechia 
obscm'osiiffusella Chambers [p. 888J. 

Habitat. —Texas. 

GELECHIA CAPITEOCHRELLA Chambers. 

Gelechia capiteochrella Chambers, Cinn .Quart. Joura. SdL, II, 1875, p. 252; TJ. S. 
Geol. Surv. Bull., IV, p. 142.— Riley, Smith’s List Lep. Bor. Am., No. 5333, 
1891.— Busck, Dyar’s List Amer. Lep., Vo. 5790, 1902. 

Can not be placed from description; type is lost; no locality given. 

GELECHIA CARY^EVORELLA Packard. 

Gelechia caryxvoreUa Packard, Kept. U. S. Dept, of Agrie., 1S85, p. 331,1886; Rept. 
TJ. S. Ent. Comm., V, 1S90, p. 314.— Riley, Smith’s List Lep. Bor. Am., 
No. 5333a, 1891.— Busck, Dyar’s List Amer. Lep., No. 5791, 1902. 

From the knowledge of the larva and the description of the imago 
it should not be difficult ultimately to rediscover this species, type 
of which is lost. 

According to Professor Fernald it is allied to Gelechia UcostomacuMla 
Chambers, and it may prove on discovery to be synonymous with one 
of the several similar species of that group. 

Habitat .—Khode Island. 

GELECHIA CASSELLA Walker. 

Gelechia casseUa Walker, Cat. Brit. Mus., XXIX, 1S64, p. 594.— Riley, Smith’s 
List Lep. Bor. Am., No, 5333b, 1891.—Buses, Dyar’s List Amer. Lep., No. 
5799, 1902. 

The type of this species should be examined in British Museum. 
The description gives no clew to its proper genetic position. 

Exact habitat not given. 
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GELECHIA DECEMMACULELLA Chambers. 

Gelevhla dccenunacaJella Chambers, Cinn. Quart. Joum. Sei., II, 1875, p. 290; 

Bull. U. S. GeoL Surv., Ill, 1S77, p. 128; IV, 1878, p. 142.— Riley, Smiths 

List Lep. Bor Ain , No. 5349, 1S91.—Buses, Pyar’s List Anier. Lep., No. 

5793, 1902. 

Described from a single captured specimen which is now lost. 
According to Chambers. it reminds one in ornamentation of Gelechia 
diffieiUstfla Chambers [Epithecth attributzUa Walker p. 817], but is a 
larger insect with hind wings not excised beneath the tip.” 

lit thitat . —Colorado. 

GELECHIA BRACKENRIDGIELLA Busck. 

Gelechia deterselht Clemens (not Zeller ), Proe. Arad. Nat. Sei. Phila., 1860, p. 164; 

Stainton Ed. N. Am. Tin., 1872, pp. 40, 116, 225— Chambers, Bull. U. S. 

Geol. Surv., IV, 187S, p. 142.— Riley, Smith’s List Lep. Bor. Am., No. 5351, 

1891. 

Geleehut hmckenrUlghila Bcsck, PyarV List Amer. Lep., No. 5794, 1902. 

Cotypes of this species should be examined in British Museum, 
where the two specimens sent to Stain ton by Clemens in I860 presum¬ 
ably are found. 

Stainton thought it allied to the European G* held a ujfin in Douglas. 1 

No types exist in this country of this species, which may be known 
under the above name instead of the preoccupied name dvtersella . 

GELECHIA DISCOANULELLA Chambers. 

Gelechia discoanulella Chambers, Cinn. Quart. Journ. Sci., II, 1875, p. 254; Bull. 

TJ.S. Geol. Surv., IV, 1878, p. 143,— Busck, Pyar’s List Amer. Lep., No. 

5795, 1902. 

Geleckla discoannulella Riley, Smith’s List Lep. Bor. Am., No. 5352, 1891. 

According to Chambers, a pale ochreous species with dark, annu- 
lated spot at the end of the cell on forewings. 

No type exists. No locality given. 

GELECHIA DISCOSTRIGELLA Chambers. 

Gelechia discasirlgella Chambers, Cinn. Quart. Journ. Sei., II, 1875, p. 248; 

Bull. IT. S, Geol. Surv., IV, 1878, p. 143.— Riley, Smith’s List Lep. Bor. 

Am., No. 5356, 1891.— Busck, Pyar’s List Amer. Lep., No. 5796, 1902. 

Described from a single type with palpi missing. This unique type 
is still preserved in the Museum of Comparative Zoology in Cam¬ 
bridge, but now lacks, besides the palpi, part of all the wings, and it 
is in such condition as to prohibit generic recognition. 

The type shows the species to be a large, broad-shouldered insect, 
with basal half of forewings white and extreme base blackish brown. 
Habitat .—California. 


1 Bryotropha affirm Staudinger and Rebel, Cat Lep. Eur., No. 2531, 1901, 
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GELECHIA FLAVICORPORELLA Walsingbam. 

Gelechia flancoeporella IValstngham, Trans. Am Ent. Sot*. Phila., X, 1SS2, 
p. 177.— Riley, Smith’** List Lep. Bor. Am., Xu. 5361,1S91 --Bcpck, Diar's 
List Amer Lep., Xo 5797, 1902. 

Of this species two types are found in Professor Fernald's collec¬ 
tion, but by accident I lost my notes on them and am at present 
unable to recognize the species. * 

It is, however, probably a true Gelechia. 

GELECHIA FLEXURELLA Clemens. 

Gdcelnu jlcrurella Clemens, Proc*. A**a<l. Xat. Sei. Ptdla., I860, p. 163; Proc. Ent. 
Soc. Phila., II, 1863, p. 122; Staintun Ed X. Am. Tin., 1872, pp. 115, 
225.— Chambers, Bull. V. S. Geol. Surv., IV, 1878, p. 143.— Riley, Smith’s 
Li&t Lep. Bor. Am., Xo. 5363, 1891.— Bcsck, Dyar’s List Amer. Lep , Xu. 
5798, 1902. 

Type is lost; from Clemens's description I would suppose that this 
species probably belongs to tbe genus Arlxtot* lia. 

Habitat. —Pennsylvania 

GELECHIA FUSCOLUTEELLA Chambers. 

Depvessui'iajuseohila'lla Chambers, Can. Ent., IV, 1872, pp. 106, 147. 

Gelechia fmeolutedla Chambers, Bull. 17. S. Geol Surv., IV, 1878, p 143. —Riley, 
Smith’s List Lep. Bor. Am., No. 5368, 1891 .—Bcsck, Dyar’s List Amer. 
Lep., No. 5799, 1902 

No authentic specimens exist, and the short description is insufficient 
for recognition. 

Habitat. —Kentucky. 

GELECHIA FUSCOMACULELLA Chambers. 

Gelechia fuseomuetdeUn Chambers, Can. Ent., IV, 1872, p. 170; Bull. IT. S. 
Geol. Surv., IV, 1878, p. 143.— Riley, Smith’s List Lep. Bor. Am., No. 
5369, 1891.— Bcsck, Dyar’s List Amer. Lep., No. 5800, 1902. 

The unique type of this species in the Museum of Comparative 
Zoology in Cambridge is in very poor condition, with one forewing 
and part of the other and of both hindwings gone. 

It is impossible to place it with certainty, but I believe it is a true 
Gelechia . 

Habitat . —Kentucky. 

GELECHIA FUSCOPUNCTELLA Clemens. 

Gelechia fuscopundeUa Clemens, Proc. Ent. Soc. Phila., II, 1863, pp. 12, 121; 
• Stainton Ed. N. Am. Tin,, 1872, pp. 218, 225.— Chambees, Bull. IT. S. 
Geol. Surv., IV, 1878, p. 143.— Riley, Smith’s List Lep. Bor. Am., No. 
5373, 1891 .—Busck, Dyar’s List Amer. Lep., No. 5801,1902. 

Type is lost and description insufficient for certain generic determi¬ 
nation. 

Habitat .— Pennsylvania i 
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GELECHIA GILVOMACULELLA Clemens. 

Gelechia gilromaculella Clemens, Proc. Ent. Soc. Phila., 1863, IT, pp. 12, 121; 
Stainton Ed. N. Am. Tin., 1872, pp. 218, 225.— Chambers, Bull. U. ft. Geol. 
Surv., IV, 1878, p. 144.— Riley, Smith’s List Lep Bor. Am., No. 5381, 
1891.— Busck, Dyar’s List Amer. Lep., No. 5802,1902. 

The type is lost and description insufficient for generic determination. 
'Habitat. —Pennsylvania ? 

GELECHIA GLYCYRIZCEELLA Chambers. 

Gelechia glycyrfcaella Chambers, Bull. U. S. Geol. Surv., Ill, 1877, p. 124 —Busck, 
Dyar’s List Amer. Lep., No. 5803,1902. 

Gelechia ghjcyrrizcceUa Chambers, Bull. U. S. Geol. Surv., IV, 1878, p. 144.— Eiley, 
Smith’s List Lep. Bor. Am., No. 5384, 1891. 

The unique type of this species is in rather well-preserved condition 
in the Museum of Comparative Zoology in Cambridge. But I have 
not been able to find another specimen exactly like it in any of the 
collections, and as I can not with absolute certainty make out the genus 
of the type specimen without* injuring it, I prefer, therefore, to post¬ 
pone definite determination of the species until more material is at 
hand. It is probably a true Gelechia. Food plant was given with 
some doubt by Chambers as Glycyrhiza lepidota . 

Habitat. —Colorado. 

GELECHIA GRISELLA Chambers. 

Gelechia yrizclla Chambers, Can. Ent., IV, 1872, p. 171; Bull. IT. S. Geol. Surv., 
IV, 1878, p. 144.— Riley, Smith’s List Lep. Bor. Am., No. 5385, 1891.— 
Busck, Dyar’s List Amer. Lep., No. 5804, 1902. 

The type is lost and the description is insufficient for generic deter¬ 
mination. 

Habitat —Kentucky- 

GELECHIA GRISEAELLA Chambers. 

Parasia grueaelki Chambers, Can. Ent., 1872, IV, p. 88. 

Gelechia gruteaeUa Chambers, Bull. U. S. Geol. Surv., IV, 1878, p. 144.— Eiley, 
Smith’s List. Lep. Bor." Am., No. 5386, 1891.— Busck, Dvar’s List.. Amer. 
Lep., No. 5805,1902. 

The type is lost and the description insufficient for generic deter¬ 
mination. 

Habited. —Canada. 

GELECHIA GRISEOCHRELLA Chambers. 

Getebto griseochrella Chambers, Crnn. Quart. Jour. Sci., II, 1875, p. 247; Bull. 
XT. S. Geol. Surv., IV, 1878, p. 144.— Riley, Smith’s List Lep. Bor. Am., No. 
5387,1891.— Busck, Byar’s List Amer. Lep., No. 5806, 1902. 

The type is lost. From Chambers’ description and his comparison 
of the venation with that of Oalliaia aTgcniictnctcllot Clemens^ it seems 
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highly probable that this species does not even belong in the. family 
Geleehiidse. However, as it can not at present be placed elsewhere it 
must remain under the present genus until recognized. 

Habi tat .—California. 

GELECHIA LABRADORICA Moeschler. 

Gelerhia labrador ira MoEbCHLER, Wien. Ent. MonatseLu, 1.S64, p 200.— Grote, 
Can. Ent., IV, 1S72, p. 125. —Chambers, Bull. t T . S. Geol. Surv., IV, p. 144, 
1S7S.— Riley, Smith’s List Lep. Bor. Am., Vo. 5395, 1891. —Busck, Dyar’s 
List Amer. Lep., Vo. 5807, 1902. 

Presumably a true G-elechho but which can not be definitely placed 
from the description. 

Habitat. —Labrador. 

GELECHIA LABRADORIELLA Clemens. 

Gelechia labradorteUa Clement, Proc. Ent. Soc. Phila., II, 1863, pp. 12, 120; 
Stainton Eel. V. Am. Tin., 1872, pp. 220, 224, 239. —Chambers, Bull. 
U. S. Geol. Surv., IV, 187S, p. 144.— Riley, Smith’s List Lep. Bor. Am., 
Vo. 5396, 1891. —Busck, Dyar’s List Amer. Lep., Vo. 5808, 1902. 

? Gelechia r iduella Fabricius, Staudinger A Rebel, Cat. Lep. Eur.,11, Vo. 2618. 
1901. 

Placed by Staudinger and Eebel as a synonym of the European 
Gelechia aidvellti Fabricius, with a question mark. No authentic 
material of Clemens' is left, but the evidently rather striking species 
should be recognized from the description when fuller collections from 
Labrador are obtained. 

GELECHIA LACTEUSOCHRELLA Chambers. 

Gelechia lacteusochrella Chambers, Cinn. Quart. Journ. Sci., II, 1875, p. 244; 
Bull. IT. S. Geol. Surv., IV, 1S78, p. 144.— Riley, Smith’s List Lep. Bor. 
Am., Vo. 5397, 1891.—Buses:, Dyar’s List Amer. Lep., Vo. 5S10, 1902. 

The type of this species is lost and the description gives no evidence 
of the true generic position of the species. 

Habitat ,—California. 

GELECHIA LITURELLA Walker. 

Gelechia litarella Walker, Cat. Brit. Mils., XXIX, 1864, p. 591.— Busck, Dyar’s 
List Amer. Lep., Vo. 5811, 1902. 

Type should be examined in British Museum. 

GELCHIA MACULATUSELLA Chambers. 

Gelechia macukttusella Chambers, Cinn. Quart. Joum. Sci., II, 1875, p. 245; Bull. 
U. S. Geol. Surv., IV, 1S7S, p. 144 .—Riley, Smith’s List Lep. Bor. Am., 
Vo. 5404, 1891.— Busck, Dyar’s List Amer. Lep., 5812, 1902. 

The type is lost and the description is insufficient for generic deter¬ 
mination. 

Habitat. —California. 
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GELECHIA MILLERIELLA Chambers. 

Gelechia millericlla Chambers, Cinn. Quart. Journ. Sci., II, 1875, p. 253; Bull. 
U. S. Geol. Surv., IV, 1878, p. 144.— Riley, Smith’s List Lep. Bor. Am , 
No. 5408, 1891.— Bttsck, Dyar’s List Amer. Lep., No. 5813, 1002. 

The type is lost and description insufficient for generic determination. 
Habitat .—Not given. 

GELECHIA MIMELLA Clemens. 

Gelechia mimella Clemens, Proc. Acad. Nat. Sci., Phila., 1860, p. 163; Proc. Ent. 
Soc. Phila., II, 1863, p. 121; Stainton Ed. N. Am. Tin., 1872, pp. 116, 225.— 
Chambers, Can. Ent., IV, 1872, p. 69; Bull. U, S. Geol. Surv., IV, 1878, 
p. 145.— Riley, Smith’s List Lep. Bor. Am., No. 5409,1891.—Buses:, Dyar’s 
List Amer. Lep., No. 5814, 1902. 

The type of the species is lost; Chambers thought it similar or pos¬ 
sibly even synonomous with his Gelechia palpiannulella {Arktotelia 
absconditella. Walker, p. 801), but Clemens expressly said in his synop¬ 
tic table of his species of Gelechia that mimella has hindwings with 
rounded apex, not produced, and it can consequently not be looked 
for in Aristotelian 

Habitat. —Pennsylvania ? 

GELECHIA OBSCURELLA Chambers. 

Gelechiaobscurella Chambers, Can. Ent., IV., 1872, p. 170; Bull. U. S. Geol. Surv., 
IV, 1878, p. 145.— Riley, Smith’s List Lep. Bor. Am., No. 5423, 1891.— 
Btjsck, Dyar’s List Amer. Lep., No. 5815, 1902. 

In the Cambridge Museum is found a type of this species, which 
shows it to be a true Gelechia similar to, but different from, Gelechia 
mojiumentella Chambers [p. 888]. Chambers himself thought it similar 
to the following unrecognized species. The type is, however, in so 
poor condition that I have not been able to identify it specifically with 
certainty, and much fuller collections should be made in Chambers’ 
old hunting grounds in Kentucky before definite determination is 
attempted. 

GELECHIA OBSCURUSELLA Chambers. 

Deprtjzmria obscuruxella Chambers, Can. Ent, 1872, pp. 106, 129,148; Bull. U. S. 
Geol. Surv., IV, p. 145.— Riley, Smith’s List Lep. Bor. Am., No. 5426,1891.— 
Busck, Dyer’s List Amer. Lep., No. 5816, 1902. 

Gefockw fuacopulvdla Chambers, Can. Ent., IV, 1872, p. 170; Cinn. Quart. Joum. 
ScL, II, 1875, p. 245; Bull, U. S. Geol. Surv., IV, 1878, p. 143.— Riley, 

* Smith’s last Lep. Bor. Am., No. 5372, 1891. 

Types of both the above species are found in the Cambridge Museum, 
i W in nearly useless condition. They seem, however, absolutely iden¬ 
tical so far as comparison is possible, and, as the two descriptions also 
agree, X have no hesitation in uniting them. The species is probably a 



NO io04. REVISION OF AMERICAN GELECHIID MOTHS—BUSCK. 899 

true Grleclu'a and possibly the same as the foregoing species, though I 
think I am able to differentiate the two excuses for types. 

llahitat .—Kentucky. Canada. 

GELECHIA OCHERFUSCELLA Chambers. 

Gelechia ochcrfnscella Chamber*, Cinn. Quart. Journ Sci., II, 1S75, p. 249. — 
Busch, Dyar’s List Amer. Lep., No. 5817, 1902. 

Gelechia ochrcofuscella Chambers, Bull. U S. Geol. Surv., IV, 1878, p. 145. — 
Riley, Smith’s List Lep. Bor Am., No. 5429, 1891. 

Described from a single specimen without palpi, which is now lost. 
Nothing can be said from the description about the generic position 
of the species. 

Habitat . —California. 

GELECHIA ORNATIFIMBRIELLA Clemens. 

Gelechia . 7 ormtifimhnella Clemens, Proc. Ent. Soo. Phil., II, 1864, p. 420; Stain- 
ton E<1. N. Am. Tin., 1S72, p. 242.— Chambers, Bull. C. S. Geol. Surv., IV, 
1878, p 145 — Riley, Smith’s List Lep. Bor. Am., No. 5435.— Busck, Dyar’s 
List Amer. Lep., No. 5818, 1902. 

The types of this species are lost, and Clemens thought it an abber- 
mnt from approaching Dejwessariu . As far as his description of the 
venation and palpi is concerned it tits the present genus, but I have 
not identified it specifically. 

Habitat .—Illinois. 

GELECHIA PALLIDAGRISEELLA Chambers, 

Gelechia pallidagrheella Chambers, Can. Ent., VI, 1874, p. 237. — Buses, Dyar’s 
List Amer. Lep., No. 5819, 1902. 

Gelechia pallidegrisseella Chambers, Bull. U. S. Geol. Surv., IV, 1878, p. 145.— 
Riley, Smith’s List Lep. Bor. Am., No. 5438. 

The type is lost. Nothing can be gleaned from the description 
about the generic position of the species. 

Habitat.—Texas. 

GELECHIA PALPIALBELLA Chambers. 

Gelechia palpialbdla Chamber*, Cinn. Quart. Journ. Sci., II, 1878, p. 253; Bull. 
U. S. Geol. Surv., IV, 1878, p. 145.— Busck, Dyar’s list Amer. Lep., No. 
5820, 1902 

Gelechia palpicUdla Riley, Smith’s List Lep. Bor. Am., No. 5441, 1891. 

The type of the species is lost and the description insufficient for 
correct generic determination. Chambers said it is mistakable for 
Gddchia (Arifstotelia)physaliella Chambers [p. 802]. 

No habitat is given. 

GELECHIA PARVIPULVELLA Chambers. 

Gelechia j purvipulvella Chambers, Can. Ent., VI, 1874, p. 242; Bull. U. S Geol. 
Surv., IV, 1878, p. 145.— Riley, Smith’s List Lep. Bor. Am., No. 5443,1891.— 
Buses, Dyar’s List Amer. Lep., No. 5821, 1902. 

The type of the species is lost 
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The following is a rather extreme but by no means unique example 
of some of Chambers’ descriptions, which will serve to illustrate the 
difficulties connected with recognizing some of his species of which 
his types are lost, especially when it is borne in mind, that there is no 
assurance that the insects he placed under Gelechia belongs to the 
family Gelechiidm even: 

Palpi simple. Pale yellowish white, lightly dusted with fuscous, the dusting more 
dense toward the apex of the primaries. Al. exp. -§ inch. Season, May and August. 
Possibly a variety of G, subalbusella. 

The description of Gelechia subalbusella is still more laconic and 
reads in full: 

Second joint of the palpi not thickened. Creamy white, sparsely dusted with 
ochreous yellow and brown. 

Habitat .—Texas. 

GELECHIA PULLIFIMBRIELLA Clemens. 

Gelechia pullifimbriella Clemens, Proe. Ent. Sue. Phila, II, 18(53, p. 120; Stain- 
ton Ed. N. Am. Tin., 1872, pp. 223, 225.— Chambers, Bull. U. S. Geol. Surv., 
IV, 1878, p. 146.— Riley, Smith’s List Lep. Bor. Am., No. 5455, 1891.— 
Busck, Dyar’s List Amer. Lep., No. 5822, 1902. 

Type is lost and description is insufficient for generic determination 
of the species. 

Habitat .—Pennsylvania ? 

GELECHIA PULLUSELLA Chambers. 

GeUchwptttttueHa Chambers, Can. Ent., VI, 1874, p. 237; Bull. U. S. Geol. Surv., 
IV, 1878, p. 146.— Riley, Smith’s List Lep, Bor. Am., No. 5456; Busck, 
Dyar’s list Amer. Lep., No. 5823, 1902. 

The type is lost and the description is insufficient for determination. 

Habitat. —Texas. 

GELECHIA PUNCTIFERELLA Clemens. 

Gefechiu punctifereUa Clemens, Proc. Ent Soc. Phila., II, 1864, p. 119; Stain- 
ton Ed. N. Am. Tin., 1872, pp: 222, 224.— Chambers, Bull. U. S. Geol. 
Surv., IV, 1878, p. 146.— Riley, Smith’s List Lep. Bor. Am., No. 5457,1891.— 
Busck, Byar’s List Amer. Lep., No. 5824, 1902. 

The type is lost and the description is insufficient for final generic 

determination. 

Habitat —Pennsylvania? 

GELECHIA SIMPLICIELLA Chambers. 

G&chi* simplieidla Chambers, Cinn, Quart. Joum. Sci., II, 1875, p. 238; Bull, 
XJ, S, Geol Surv., IV, 1878, p, 147 .—Riley, Smith’s List Lep. Bor. Am., 
^ ' ' l '• && 5483, 1891.— Busck, Byar’s List Amer. Lep., No. 5825, 1902. 

The type is lost and definite determination of the species impossible 

from the description. 
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Chambers says it has some resemblance to a worn specimen of 
Gelechia solctmelln Chambers (Phthoritasea glochtnella , Zeller, p. 822). 
Habitat .—Kentucky. 

GELECHIA SUB ALB U SELLA Chambers. 

Gelechia subalhusella Chambers, Can. Ent., VI, 1S74, p. 242.— Riley, Smith’s List 
Lep. Bor. Am., No. 54S5.— Rtsck, Dyar’s List Amer. Lep., No. 5826, 1902. 

Type is lost and nothing definite can be said concerning the proper 
genus of the species from the description. 

Habitat. —Texas. 

GELECHIA SUFFUSELLA Chambers. 

Gelechia snffimlhi Chambers, Can. Ent., IV, 1S72, p. 171; Bull. L T . S. Geol. Surv., 
IV, 1S7S, p. 147.— Riley, Smith’s List Lep. Bor. Am., No. 5488,1891.— Busck, 
Dyar’s List Amer. Lep., No. 5827, 1902. 

The six specimens supposed to be types of the species, placed as 
such in the Cambridge Museum and recorded by Hagen, 1 were found 
on examination to be specimens of Gelechia rnfmella Chambers (A/ut- 
camps/s fullonella, p. 849), and thus labeled by Chambers. 

No types of mffmella exist, and nothing can be said from the 
description about the generic position of that species. 

Habitat .—Kentucky. 

GELECHIA THORACEOCHRELLA Chambers. 

Gelechia thoraceochrella Chambers, Can. Ent., IV, 1S72, p. 169; Bull. IT. 8. Geol. 
Surv., IV, 1878, p. 147.— Riley, Smith’s List Lep. Bor. Am., No. 5493.— Bcsck, 
Dyar’s List Am. Lep., No. 5828, 1902. 

No types are found and description is insufficient for definite generic 
determination. 

Habitat . —Kentucky. 

GELECHIA THORACESTRIGELLA Chambers. 

Gelechia Vioracestrigella Chambers, Cinn. Quart. Journ. Sei., II, 1875, p. 245; 
Bull. U. S. Geol. Surv., IV, 1878, p. 147.— Riley, Smith’s List Lep. Bor. 
Am., No. 5496, 1891.— Bcsck, Dyar’s List Amer. Lep., No. 5829,1902. 

No types are in existence. 

Chambers says about this and about the foregoing species, as well 
as about themicealbeJJa (p. 867), that they are very similar to Gelechia 
fmcopuboella . Probably they are all like thomcealbella , true Gelechia . 

Habitat, —California. 

GELECHIA UNISTRIGELLA Chambers. 

Gelechia? unietrigella Chambers, Can. Ent., V, 1873, p. 176.— Riley, Smith’s 
List Lep. Bor. Am., No. 5504,1891.—Buses, Dyar?s.I4st Am^Lep.^^h^SSSl, 
1902. 

Type is lost. The species can not be definitely determined generic 
ally from the description. 

Habitat .—Kentucky. 


1 Papilio, IV, p, 99. 
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GELECHIA VERSICOLORELLA Chambers. 

Vepremiria versicolordla Chambers, Can. Ent., IV, 1872, pp. 127, 129, 148; Bull. 
U. S. Geol. Surv., IV, 1872, p. 188.— Riley, Smith’s List Lep. Bor. Am., 
No. 5284, 1891. 

Oekchia versicolorella Riley, Smith’s List Lep. Bor. Am., No. 5509,1891 .—-Buhck, 
Proc. U. S. Nat. Mus., XXIV, 1902, p. 732; Dyar’s List Amor. Lep., No. 5832, 

. 1902. 

As shown by me, this species must be a Gelechiid, but definite deter¬ 
mination of the genus can not be obtained from the description. 
Type is lost. 

Habitat. —Kentucky. 

GELECHIA WACOELLA Chambers. 

GeUchla wacoella Chambers, Can. Ent., VI, 1874, p. 237; Bull. TJ. S. Geol. Surv., 
IV, 1878, p. 148.— Riley, Smith’s List Lep. Bor. Am., No. 5511,1891.—Buses:, 
Lyar’s List Amer. Lep., No. 5833, 1902. 

Type is lost and exact generic determination is impossible from the 
description alone. 

Habitat .—Texas. 

MENESTA Clemens. 

Plate XXXI, fig. 30. 

Menesta Clemens, Proc. Ent. Soc. Phila., 1S60, p. 213. 

Byale Chambers, Cin. Quart. Jn. Sci., II, 1875, p. 242. 

The characters of this genus in accordance with Clemens’s descrip¬ 
tion and verified by an undoubted specimen of the type of the genus are 
as follows: Labial palpi smooth, slender, curved, ascending, reaching 
vertex; second joint slightly thickened toward apex, terminal shorter 
than second, smooth, slender, pointed. Forewing short, broad, 
tortricid-formed apical edge nearly perpendicular on costal and dor¬ 
sal edge; 10 veins, veins 1 and 8 absent, all separate, 7 to apex. Hind- 
wings over I., 7 veins, 5 absent, 8 and 4 connate, 6 and 7 stalked. 

Lord Walsingham’s suggestion 1 that this genus is hardly rightly 
separated from Stenorrui Zeller is far from right. Neither is his con¬ 
ception of the venation clear. In the article just referred to in his 
- tabulation of the supposed allied genera he writes that veins 7 and 8 
in forewing are separate, and he further says* that Menesta eimroesr- 
mna Walsingham, the venation of which he gives, differs in venation 
from the genus only in having veins 6 and 7 in hindwing connate 
instead of stalked, thus inferring that Menesta* like this species, has 
*' *11*ymps in forewing and 8 in hindwing, while in reality it has only 10 
peetfvely. 

suggested and Lord Walsingham established the Ryn- 
.; oaymj Mermta Clem sa&Syale Chambers, about which there can not 
5 ? •* iMjj »oj doubt 

.■ : ; flfewst Ufe, II, p. U>4. 

Ji 1 ' ' , i - - 


‘Proc. I,ond. Stool. Soc,, 18D5, p. 85. 
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The genua is an interesting one, related to Straits ia Clemens, and 
probably confined to America. 

The three species at present known hare all the same venation and 
are of great general resemblance, but easily separated by the different 
striking white markings. 

With white costal spot. melandla , p. 903 

Without costal spot.1 

With apical cilia white. albacUtelUt , p. 903 

Apical cilia not white... tortriciformella, p. 903 

MENESTA TORTRICIFORMELLA Clemens. 

Menezta tortriciformella Clemens, Proc. Acad. Nat. Sci. Phila., 1860, p. 213; 
Stainton Ed. Tin. N. Am., 1872, p. 151.— Chambers, Bull. XT. S Geol. 
Surv., IV, 1878, 150.— Walsixuham, Proc. Zool. Soc. Loud., 1881, p. 319; 

Insect Life, II, 1889, p. 154.— Riley, Smith’s List Lep. Bor. Am., No. 5227, 
1891.—-Buses, Dyar’s List. Am. Lep., No. 5650, 1902. 

Gelechm lUuvdla Walker, Cat. Lep. Brit. Mus., XXIX t 1864, p. 591. 

Hyale conjhella Chambers, Cinn. Quart. Journ. Sci, II, p. 242; Bull. TJ. S. 
Geol. Surv., IV, 1S78, p. 157. 

Odechia conjlielkt Packard, Rep. L T . S. Ent. Comm., V, 1890, p. 635. 

Chambers' interesting life history of this species on hazel is quite 
similar to Miss Murtfeldt’s excellent observations on the following 
species, melandla Murtfeldt, on oak, and further confirms the identity 
of Ilyale and J [enesta. 

This species is probably local and is not common. 

The specimen in the U. S. National Museum is from Massachusetts. 
Clemens’ type presumably came from Pennsylvania, and Chambers 
described the species from Kentucky. 

MENESTA MELANELLA Murtfeldt. 

Menesta melandla Murtfeldt, Insect Life, II, 1890, p. 304.— Riley, Smith’s List 
Lep. Bor. Am., No. 5228, 1891.—Buses, Dyar’s List Amer. Lep., No. 5651, 
1902. 

This easily recognized species is well described by Miss Murtfeldt, 
and the interesting life history is carefully recorded with figure. 

Food plan t. —Oak. 

Habitat —Missouri. 

A cotype and good bred series from Miss Murtfeldt are in the 
U. S. National Museum. 

MENESTA ALBACILI^BELLA Chambers. 

. StroMsia albacilivcella Chambers, Can. Ent., X, 1878, p. 77; Bull. TJ. S. Geol.Surv., 
IV, 1878, p. 162.— Riley, Smith’s List Lep. Bor. Am., No. 5580,1891. 

Menesta albaciliseeUa Busck, Dyar’s List Amer. Lep., No. 5652, 1902. 

This strikingly beautiful insect was described from a single speci¬ 
men from Cincinnati. This unique type is found in easily recogniz¬ 
able condition in the Cambridge Museum, where I had an opportunity 
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to examine it. It boars Chambers’ handwriting on the label, u &troh!x!a 
alhtrilizeelhi Cham.,” and it is undoubtedly authentic. 

It is clearly a Neneda^ agreeing perfectly in venation and palpi with 
this genus, and is very closely related to the two other species in the 
genus, but is at once distinguished by the white apical cilia in fore- 
wing, which contrasts beautifully with the very dark shining wing. 
I have only seen one other specimen of this fine species, namely, in 
Mr. Kearfott’s collection, where is found a well-preserved specimen 
collected by him in New Jersey, on June 17. 

STROBISIA Clemens. 

Plate XXXI, fig. 31-32. 

Stmhma Clemens, Proc. Acad. Nat. Sci. Pliila., I860, p. 164. 

This genus is well characterized by Clemens, and has the following 
characters: 

Labial palpi perfectly smooth, curved, slender; second joint scarcely 
thickened, terminal joint as long as second, pointed. Forewing elon¬ 
gate ovate, apex obtusely pointed; 12 veins, 7 and S stalked, or 11 
veins, 7 and 8 coincident, 2 and 3 stalked. Hindwings narrower than 
fore wing, apex obtuse, termen slightly sinuate; 8 veins, 3 and 1 con¬ 
nate, 5 parallel, 6 and 7 connate. The species have dark hindwings 
and brilliant iridescent markings on forewings. The genus is nearly 
related to Tnehotaphe Clemens. 

Two species hitherto placed in this genus I have transferred to 
other genera, namely, levijmleUa Clemens, which belongs to Ana- 
mmp&is, near trhtrigeUa lYalsingham, and will be found treated under 
that genus (p. 841), and albacilizeella Chambers, which belongs to and 
will he found treated under Menesta . 

The name argent iciliella Chambers as found in Chambers’ ‘Index,” 
p. 162, and in Smith’s check list. No. 5581, does not appear to corre¬ 
spond to any description. The reference given in “Index” 1 is not 
correct, and the name must he dropped. 

Only two described species are at present referable to this genus. 
They may be separated thus: 


Metallic markings, narrow dashes and dote.... irridipermella, p. 904 

Metallic markings, broad spots and bands. emblemeUa, p. 905 


STROBISIA IRRIDIPENNELLA Clemens. 

&robixia irridipennelfa Clemens, Proc. Acad. Nat. Sci. Phila., 1860, p. 165; 
Sisinton Ed. N. Am. Tin, 1872, pp. 40, 118.— Chambers, Can. Ent, IV, 
1I&2, p. 89; Ball. V. S. Geoi. Surv., IV, 1878, p. 162.— Frey, Stett. Ent, 
» , ,.,, t XXXIX, 1878, p. 251.— Riley, Smith’s List Lep. Bor. Ain., No. 5583, 

1891.— Dietz, Smith’s List Ins. New Jersey, p. 474, 1900— Busck, Byar’s 
fc list Amer. Lep., No. 5653, 1902. 

' ' ’ » _______ * 


'Can. Ent, X. 
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Strobma aphroliteella Chambers, Can. Ent., IV, 1872, p. 88. —FiiEV, Stett. Ent. 
Zeit., XXXIX, 1878, p. 251. 

Strobma prowrpmclla Frey, Stett. Ent. Zeit., XXXIX, 1S78, p. 251.— Riley, 
Smith’s List Lep. Bor. Am., Xo, 5585, 1891. 

This species is the type of the genus and the more specialized of the 
two species. It has veins 7 and S in the forewings coincident. 

Chambers is himself responsible for placing his <q>hmdit<U<f as a 
synonym of rnddlpennelhi, which the description indicates is the case. 
He committed, however, a clerical mistake in doing it. He wrote: 1 

Strobma venmtella I am now satisfied is a synonym of S. irridipumella Clemens. 
Because of the presence of several “brilliant blue spots on the wings of my specimens 
not mentioned in Dr. Clemens’ description, I was led to believe that they belonged 
to a different species. But the individuals vary in this respect. 

There can be no question but that venmtella is a mistake for ajrftro- 
diteella^ the description of which only can be applied to inddtj^nnrlla. 
This is also demonstrated by Chambers afterwards in his “Index,' 12 
where he placed his species right, aphroditmlla as synonym of irrhli- 
pennella and vmmttlla as synonym of the following species, cinlde- 
mella Clemens. 

On account of the same defects in Clemens' description, which misled 
Chambers, Frey described his j/vaa\erpinella^ which undoubtedly is the 
same as irridipmnella. the description agreeing in evexy particular. 

Although this species is very abundant in the vicinity of Washing¬ 
ton, and though I have given special attention to it for some years, its 
larval history is as yet entirely unknown, and furnishes a worthy sub¬ 
ject for study for any student who has an opportunity to work it out. 
The larva will, I believe, be found to be a stem borer. 

STROBISIA EMBLEMELLA Clemens. 

Strobma emblcmdhi Clemens, Proc. Acad. Nat. Sei. Phila., I860, p. 164; Stain- 
ton Ed. X. Am. Tin., 1872, pp. 40, 118.— Chambers, Can. Ent, IV, 1872, 
pp.89,90; Bull. U. S.Geol. Surv., IV, 1878, p. 162.— Frey, Stett. Ent. Zeitung, 
XXXIX, 1878, p. 251.— Riley, Smith’s List Lep. Bor. Am., Xo. 55S8, 
1891.— Dietz, Smiths ’s List Ins. N. J., 1900, p. 474.— Busok, Dyar’s List 
Ainer. Lep., No. 5654, 1902. 

Strobma venustetta Chambers, Can. Ent., IV., 1872, p. 90, 

This well-described species differs generically from the type only by 
having vein 8 m forewings present, out of vein 7. A specimen deter¬ 
mined by Lord Walsmgham and by the writer are in the U. S. National 
Museum. 

It is not nearly as common in the localities around Washington as 
the preceding species. 

^an, Ent, VI, p, 7. s U. S. Geol. Surv. Bull., IV, p. 162. 
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TRICHOTAPHE Clemens. 

Plate XXXT1, fig. 33. 

Trichotaphe Clemens, Proe. Acad. Nat. Sei. Phila., 18(30, p. 166. 

Kegne Chambers, Can. Put., TV, 1872, p. 24. 

Epuwifnjhs Zeller, Vorh. k. k. zool.-bot. Cresoll Wien, XX111,1873, p. 248 
Malucntrieha Zeller, Verh. k. k. zool.-bot. Uesell. Wien, XXIII, J873, p. 282. 

BegoP Chambers is the same as Mttlacotptrha Zeller, erected on the 
same species. 

1 have before me authentic specimens of the types and of all Amer¬ 
ican species hitherto included in these three genera, besides several 
other described and undescribed species belonging to this group. 

After examining them very carefully, and after comparing critically 
the descriptions and figures given by the authors, it is my opinion 
that these three genera are artificial divisions of one natural group, 
and that they should not be retained. 

All three genera have, exactly the same venation, wing form, and 
general habitus, and differ only in the slight modification of the hairs 
on second joint of the labial palpi, Trichotaphe being supposed to 
include the forms with perfectly smooth though thickened palpi; 
BegoP {Malaeotricha) those where the hairs on the upper (inner) side 
of second joint are somewhat longer and looser, and Eph'ortlnjlix rep¬ 
resenting those where these hairs are still more developed. 

However, these differences pass so gradually into each other that in 
most cases a species can he equally well placed in two of the genera, 
and species which are evidently very close otherwise will he found 
to differ in respect to these hairs, while others, clearly farther apart, 
will be found to agree in the form of the palpi. 

In his characterization of Trichotaphe Clemens was aware of these 
modifications of the labial palpi, hut rightfully gave them only specific 
value. 

Zeller himself also conceded this 1 and wrote: 

Wahrseheinlich haben die Malacotrichen gleichen Aderverlauf [as Trichotaphe 
(A. B.)]+ Die kleine Verschiedenheit in tier Behaarung <ler Taster zvvischen Malaeo- 
ttiohe and Trkhotaphe hat Clemens sicher mit Reeht nicht als Uattungsmerkmal 
betraehtet. 

And anyone who will compare Zeller’s figures of Epicorthylh and 
, Matechutriche* and who knows that the venation and other characters 
are identical in the two forms will be apt to concede that the two 
genera are not separable. 

.. ; lie genus Trichotaphe as here used, including all these closely 
' , delated forms is near Epsolop7ius, and some of the species approach 
this genu s markedly in the form of the palpi as well as in coloration. 


’Verh. k. k. zool.-bot. Gesell. Wien, XXIII, p. 279. 
iu t fig* 13 a. b. and fig. 28 a. b. 
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Striking instances of this are Trichotaplu betvbelht Clemens compared 
with Ypxoloplnt* cvputoricUa Chambers and Ti'icfojtaphe ^rrativittdla 
Zeller compared with TjMoIop7tu$ Ik/ttlellus Hiibner. 

On the other hand Trichot<ipht j comes very close to Aruicampsis 
Curtis, differing only in the somewhat shorter palpi and in having 
veins 2 and 8 in fore wing stalked. 

The genus has the following characters: An ten lire serrate, often 
more or less ciliated. Labial palpi long, recurved, second joint thick¬ 
ened with scales, appressed and smooth in front and laterally, smooth 
or more or less long-haired above (on the inside); terminal joint long, 
but shorter than second joint, slender, smooth, pointed. Forewings 
elongate, apex obtuse, 12 veins, 7 and S stalked, 2 and 8 stalked. 
Hindwings broader than forewings, slightly sinuate below apex, trape¬ 
zoidal, and angle rounded; 8 veins, 8 and 4 connate with a tendency 
to become short-stalked, 5 approximate to 4. 6 and 7 connate with a 
tendency to become short-stalked. Discal vein in several species with 
a tendency to become obsolete. 

Dtpnsxcti'ht Walker, which Lord Walsingham placed in 

this genus, is unknown to me except from the description, but this, if 
correct, clearly shows that the species can not be a Trichotaph*'. 

However, as 1 do not know the species, it must for the present remain 
in Trichotaphe^ as Walsingham has placed it, but it is not included in 
the synoptic table, by which the species at present recognized may bo 
separated. 


Ground color of forewings dark, nearly black. t 

Groundcolor lighter, fuscous brown or yellow. 0 

1. Fore wings with light costal edge. 2 

Costal edge not light. 5 

2. Head and costa reddish brown. <*Qxt<twfw'U(t, p. 1)09 

Head and costa light ocherous. 3 

3. Costal light area with curved pointed process into the dark dorsal area. 

Jhimcmtella, p. 908 

Costal light area without such process. 4 


4. Dorsal dark area with single rounded process into the costal light area. 

Utwmiht, p. 908 

Dorsal dark area with two small sharp processes into the costal light area. 

serratiritfeUu, p. 909 


5. Forewings with strong metallic reflections. 6 

Forewings without such reflections. 8 

0. With light ocherous costal spot at apical third. tthicella, p. 909 

Without such ocherous spot... 7 


7. With small whitish dot at end of cell. j/urpirreofusoi, p. 910 

Without such dot. nomtriQelbt i p. 910 

8. Labial palpi light ocherous. .juncidrfla, p. 910 

Labial palpi dark. mdantherella, p. 911 

9. Ground color of forewings light ochreous with no transverse markings. 10 

Ground color gray, brown or fuscous with transverse markings. 14 

10. Forewings overlaid with dark scales.. chamber sell a, p. 913 

Forewings at most sprinkled with dark scales. 11 
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11. AVith dark spot on fold. 

Without such spot. 

12. Forewings ocherous. 

Forewings yellowish white. 

13. Head whitish. 

Head ocherous. 

14. Costal edge ocherous. 

Costal edge not ocherous. 

15. Head and thorax brown. 

Head and thorax whitish fuscous 
Not included in table. 


12 

13 


_ trmaculelUty. p. 914 

. lactiflosella, p. 914 

__ femaldetta , p. 915 

bhUxcomuculella, p. 914 

. wtoselht , p. 911 

. 15 

. .condaliavorella, p. 913 

. ini'er&ella , p. 912 

.. georgiclUif p. 916 


TRICHOTAPHE FLAVOCOSTELLA Clemens. 


Gelechia ? faeocvstella Clemens, Proc. Acad. Nat. Sci. Phila., 1860, p. 162; 
Stainton Ed. N. Ain. Tin., 1872, p. 113. 

Triehotaphe JfarocunteUa Clemens, Proc. Ent, Soe. Phila., I, 1862, p. 131; Stain- 
ton Ed. N. Am. Tin., 1872, p. 180.— Busck, Dyar’s List Amer. Lep., No. 
5655, 1902. 

Gefechitt (Triehotaphe) flacocoxtella Zeller, Verh. k. k. zool.-bot. Gesell. A\ r ien, 
XXIII, pi. iv, fig. 26, 1873, p. 279. 

Gelechia faroeoxtella Chambers, Bull. XT. S. Geol. Surv\, LY\ 1878, p. 143.— 
Co^uillett, Rep. State Ent. Nox. Ben. Ins. Ill., X, 1S81, p. 153. 

Gelechia JhtvicoideUa AValsingiiam, Trans. Am. Ent. Soc. Phila., X, 1SS2, p. 184.— 
Riley, Smith’s List Lep. N. Am. No. 5362, 1891. 

TrichoUtphe jhmcnxtdla Dietz, Smith’s List Ins. N. Jersey, 1900, p. 475. 

This strikingly marked species is quite commonly taken at light in 
the vicinity of Washington City. It was described by Zeller from 
Massachusetts, while Clemens’ specimen came from Maine. In. the 
National Museum are specimens from Illinois, Iowa, New York, Mis¬ 
souri, District of Columbia, and Georgia. 

Mr. Coquillett recorded the food plant as sunflower {Melianthus). 
It has been bred by Miss Murtfeldt and in the insectary of the 
Department of Agriculture from Solidago , from which plant I have 
also bred it, I am sorry to say without sufficiently careful notes to 
be able to give the differences between the larv*e of this and of the 
following species, imerntfa Walsingham, which are quite similar. I 
have even a suspicion that the two species may prove to be varieties 
of one species. 


TRICHOTAPHE INSERRATA Walsingham. 

Gdechia (Triehobiph') inxerrata Walsingham, Trans. Am. Ent. Soc. Phila., X, 
1882, p. 184. 

Gdechia imerraia Riley, Smith’s List Lep. Bor. Am., No. 5391, 1891. 

Triehotaphe imerraUi Buses, Dyar’s List Amer. Lep., No. 5656, 1902. 

This aperies has been bred by Miss Murtfeldt and myself from Soli- 
v and. is commonly found in company with the foregoing species 
among these plants. 

•The type Is in Professor Fernald’s collection, where I have com¬ 
pared it with specimen from IT. S. National Museum. 

He species comes to light freolw 
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TRICHOTAPHE SERRATIVITTELLA Zeller. 

Gelechia ( Trichotaphe) serratlrittella Zeller, Verb. k. k. zool.-bot. (resell. Wien, 
XXIII, 1873, p. 280, pi. it, fig. 27. 

Gelechia sermtirittefla Chambers, Can. Ent., IX, 1877, p. 24; Bull. U. S. Geol. 
Surv., IV, 1878, p. 147 .—Walsingiiam, Trans. Am. Ent. Soc. Phila., X, 
1882, p. 184 .—Riley, Smith’s List Lep. Bor. Am , Xe*. 5480, 1891. 

Gelechia plutella Ch\mbers, Can. Ent., VI. 1S74, p. 238; Bull. t\ S Geol. Surv., 
IV, 1878, p. 146 .—Riley, Smith’s List Lep. Bor. Am., Xo. 5449, 1891. 

Trichotaphe xerrativittclla Buses, Dyar’s List Amer. Lep , Xo. 5657, 1902. 

Zeller’s type is in Cambridge. The type of Gelechia plutella Cham¬ 
bers is presumably lost, but there seems no reason to doubt this appar¬ 
ent synonymy, which Chambers himself suggested. 

In the IT. S. National Museum are specimens from Kansas (Creve- 
cceur), and several specimens taken at light in the vicinity of Washing¬ 
ton City by the writer. 

TRICHOTAPHE COSTARUFOELLA Chambers. 

Gelechla coshtrufoella Chambers, Can. Ent., VI, 1874, p. 240. 

Gelechia costorufoetta Chambers, Bull. U. 8. Geol. Surv., IV, 1S7S, p. 142 .—Riley, 
Smith’s List Lep. Bor. Am., Xo. 5345, 1891, 

Trichotaphe custarufoella Busch, Dyar’s List Amer. Lep., Xo. 565S, 1902. 

The description of this species suggests that it is a Trichotaphe, and 
this was verified by examining types in Professor FernakTs collection 
and in the Museum of Comparative Zoology in Cambridge, all in 
miserable condition, but bearing Chambers" labels and undoubtedly 
representing this species, which is easily recognized by Chambers’ 
description. 

One specimen of this species is in the IT. S. National Museum, which 
Lord Walsingham by mistake has labeled Trichotaphe setosdla? It 
has no locality label. 

Chambers’ types are from Texas. 

TRICHOTAPHE ALACELLA Clemens. 

Trichotaphe ah aril a Clemens, Proc. Ent. Soc. Phila., i860, p. 182; Stainton Ed. 
N. Am. Tin., 1872, p. 180.— Dietz, Smith’s List Ins. X. Jersey, 1900, p. 474.— 
Busck, Dyar’s List Amer. Lep., Xo. 5659, 1902. 

Gelechia alacclla Chambers, Bull. U. S, Geol. Surv., IV, 1878, p. 141.— Riley, 
Smith’s List Lep. Bor. Am., Xo. 5302, 1891. 

Gelechia ( Trichotaphe ) achripalpcUa Zeller, Verh. k. k. zoul.-bot. Gesell. Wien, 
XXIII, 1873, p. 279 .—Walsingham, Trans. Am. Ent. Soc. Phila., X, 1882, 
p. 183. 

Gelechia ochripalpella Chambers, Bull. U, S. Geol. Surv., IV, 1878, p. 145. 

Gelechia goodellella Chambers, Joum. Cinn. Soc. Nat. Hist., Ill, 1881, p. 289. 

Zeller changes the name of this species because of the preoccupation 
of alacellti, but this contention will not hold on account of Aeantho- 
phila alacclla Dupont, and'the present species should be known under 
Clemens’ original name. 
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I have examined Chambers 1 type of Grechin gooileUelht in Professor 
Fernald's collection, which Lord Walsingham had before him in 1882. 
It is undoubtedly the same as Clemens'' species, the type of which 
is lost. Chambers 1 type came from Massachusetts, Clemens 1 type* 
presumably from Pennsylvania; Zeller’s specimens were from Wash¬ 
ington City. 

In the U. S. National Museum are specimens from all these localities 
and from New York. 

TRICHOTAPHE PURPUREOFUSCA Walsingham. 

Geltchia (Trichotaphe) purpureofuaca Walsingham, Trans. Am. Hut. Soe. Phila., 
X, 1882, p. 184. 

Gclechia purpureofmett Riley, Smith's List Lep. Bor. Am., No. 5458, 1891. 
Trieholajihepurpureofusea Bcsck, Dear’s List Amer. Lop., No 5660, 1902. 

This splendid insect I have easily identified among the unnamed 
material in the U. S. National Museum. I have later examined the 
type in Professor FernakTs collection. 

It is our largest described species of this genus. The large orange- 
yellow palpi contrast strikingly with the dark purplish shining 
forewings. 

Food plant is not known. 

TRICHOTAPHE NONSTRIGELLA Chambers. 

Dmyeem nonstrUjdla Chambers, Bull. IT. S. (tool. Surv., IV, 1878, pp. 92, 188.— 
Riley, Smith’s List Lep. Bor. Am., No. 5546. 

Trichotaphe nongtrigdta Buses, Dyar’s List Amer. Lep., No. 5661,1902. 

This species was described from a single female specimen, collected 
in Kentucky, “resting on a leaf in the woods June 30. 51 

This unique type is found in the Museum of Comparative Zoology 
in Cambridge, in easily recognizable condition, agreeing minutely 
with Chambers 1 description and bearing his label. 

It was somewhat of a surprise to find it to be a Gelechiid with wing- 
form, venation, and palpi agreeing exactly with the present genus. 

The densely ciliated antennae which Chaml>ers describes surely arc 
remarkable. Ciliate and serrate antenna are found in all the species 
of Trichotaphe , but in this species they are unusually developed. 

Still, there is no doubt that the species rightfully belongs to the 
present genus and quite near the foregoing species. 

In the U. S. National Museum is a single specimen from Kansas 
(Crevecceur), and I have examined one other specimen collected near 
Chambers’ locality by Miss Annette Braun of Cincinnati, Ohio. 

TRICHOTAPHE JUNCIDELLA Clemens. 

i ' 

’firichobspht junddeWt Clemens, Proc. Acad. Nat. Sci. Phila., 1860, p. 166; 
fitemton Ed. N. Am. Tin., 1872, p. 122.—Buses, Dyar’s list Amer. Lep., 
, , No. 5662, 1902. 
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GcMntt juudrfelhi Chamber Bull V S Geol. Sun.. IV, 1878, p. 144 

Gelechm ( Trirhotaphe) jnnchlelln Walningiiam, Trans. Am. Ent. Soc*. Phila., X, 
1882, p. 183. 

Gelechia pulUp* tipis Walker, Cat. Lep. Ilet. Brit. Mas., XXIX, 1864, p. 596 

Depressuria 7 dabitelfa Chambers, Can. Ent., TV, 1872, pp. 90, 91, 92, 128. 

Gelechia dubltella Chambers, Can. Ent., IV, 1S72, p. 147; Bull T7. S. Geol. Surv., 
IV, 1878, p. 116. 

Gelechia [ Cryptoleclua ) dnbitelhi Chambers, Bull. U. S. Geol. Surv.. IV, 1878, 
p. 143. 

Depressuria ( Gelechia ) dubdeUa YL'rtfeldt, Can. Ent., VI, 187*4, p. 221, 

Gelechia JutllipaJpis Riley, Smith's List Lep. Bor. Am., No. 5394, 1891. 

Lord Walsingham is responsible for tlie synonymy which seems 
probable from the descriptions. What caused Riley to give Walker's 
name [misspelled] precedence in his list I do not know, but the species 
ought to he known as jvnvidella Clemens, as shown by Lord Walsing- 
ham. 

It is one of the most common Gelechikhe in the vicinity of Wash¬ 
ington. Miss Murtfeldt has recorded its food plant as Ah thro* at iu'f!- 
ihisifolia; I.have reared large series from this plant, and aLo from A. 
tr/plihi' and from Solltlayo and A*t<h\ The larva, which is well de¬ 
scribed by Miss Murtfeldt, folds the edge of the leaf and pupates 
within the fold. There are at least two generations in the locality of 
Washington City. 

Chambers described his species from Kentucky; Miss Murtfeklt's 
specimen came from Missouri, and Clemens'* specimen presumably 
from Pennsylvania. In the National Museum are specimens from the 
following localities: Canada. Kansas, Maine, District of Columbia, 
Virginia, Maryland, Maine. 

TRICHOTAPHE MELANTHERELLA Busck. 

Trichotaph' uidualherdla Bock, Proc. IT. S. Nat. Mus., XXIII, 1900, j>. 232, pi. 
i, fig. 2; I>yar’i? List Amer. Lep., No. 5663, 1902.— Dyar, Proc*. Ent. Soc. 
Wash., IV," 1901, p. 472. 

Ty})?*— No. 49SM, U.S.N.M. 

Foodjdimt.—ILhmthuut (Mtoidea . 

j Uabttaf .—Palm Beach, Florida. 

TRICHOTAPHE SETOSELLA Clemens. 

Trichotaphe xctosdfa Clemens, Proc*. Acad. Nat. Sci. Phila., 1860, p. 166; Stiiinton 
Ed. N. Am. Tin., 1872, p. 121.— Zeller, Verli. k. k. zool.-bot. Gesell. Wien, 
XXIII, 1873, p.,2S2.—Braes, Pvar's List Amer. Lep., No, 5664,1902. 

Gelechm setoselht Chambers, Bull. U. 8. Geol. Surv., IV, 1878, p. 147. 

Begaecostolutella Chambers, Can. Ent., IV, 1872, p. 209; Can. Ent., IX, 1877, p. 24. 

Geleclua (Mnlacotricha) hilohdla Zeller, Yerh. k. k. zool.-bot. Gesell. Wien, 
XXIII, 1873, p. 280, pi. iv, fig. 28, a, b.— Walsingham, Trans. Am Ent 
Soc. Phila., X, 1882, p. 185. 

Gelechia bilobella Rtley, Smith’s List Lep. Bor, Am., No, 5325, 1891. 

The great similarity in coloration and size between the two species, 
Tri^hotajphe wtmdhi Clemens = Betjor costali(tella Chambers = Mulaeo- 
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triche bilobella Zeller, and Yjwolnphux (Hothris) eupatoriella Cham¬ 
bers = Noiliris (Jolabella Zeller has very naturally caused some trouble. 

A large series of both species is before me. The Ypso/op/nts species 
I have bred from Eupatomtm in Washington City, and there can be no 
doubt but that it represents eupatoriella Chambers, nor that tins is 
synonymous with Zeller's rfnlahelUt , as thought by Lord Walsingliam; 
but 1 can not agree with his Lordship in placing setoselln Clemens as 
synonymous with this species. 

Clemens was well acquainted with the genus Ypwlophm, and would 
undoubtedly have placed his species in that genus had it belonged 
there. His description fits the Trichotaphe species better than the 
other species, and even if there was a doubt it seems reasonable to 
give Dr. Clemens the benefit thereof, and not remove his species from 
the genus which he himself had erected and surely should be supposed 
to know. 

Lord Walsingham was led to his conclusions through a specimen 
labeled setosella in C. T. Robinson's collection, but it-seems much 
more natural to suppose that this specimen was wrongly labeled— 
taking in consideration the great similarity of the two species—than 
to suppose that Dr. Clemens should not have known an Jpsolophtfs 
when he saw one, but should have described it wrongly" under 
another—and his own—genus. 

Clemens 5 type is no longer in existence, so absolute proof can not 
be obtained; but the circumstantial evidence speaks for Zeller's view, 
that setosella is a Trichotaphe [. Malachotriche ], as originally described 
by Clemens. 

Habitat .—District of Columbia, Ohio (Zeller), Kentucky (Cham¬ 
bers), Pennsylvania (Clemens). In the U. S. National Museum are 
specimens from New York and Texas. 

TRICHOTAPHE INVERSELLA Zeller. 

Epicorihylis inversella Zeller, Verb. k. k. zool.-bot (resell. Wien, XXIII, 1873, 
p. 248, pi. in, fig. 13, a, b.—C hambers, Bull. U. S. Geol. Surv., IV, 1878, 
p. 140; Can. Ent, X, 1878, p. 54; Journ. Cirm. Soe. Nat. Hist., II, 1880, 
pp. 198, 202, fig. 13 .—Riley, Smith’s List Lep, Bor. Am., No. 5559, 1891. 

Trichotaphe mverseUa Buses, Dyar’s List Ainer. Lep., No. 5665, 1902. 

I have examined specimens determined by Chambers in the U. S. 
National Museum and in Professor Fernald's collection; also several 
other specimens in the National Museum, and in Dr. Dietz’s collection, 
all agreeing with Zeller’s type in the Museum of Comparative Zoology, 
in Cambridge, and with his description and figure, 
i The difference in labial palpi is only a difference in degree, not in 
, f kiad, and the species can well be included in Trichotaphe on that 
account, 

: Zeller writes that veins 7 and 8 in forewing 44 die Flugelspitzo 
' #*nfaset; w but the apex in this species, as in most of the species belong- 
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ing to Tnchotaplte , is not pointed, bat rounded. It is a matter of taste 
where the extreme point is, and it can just as well be said that veins 
7 and 8 go to costa, as is characteristic for the entire family GJechiidee. 

Chambers'' figure of the venation of this species 1 is wrong in several 
points besides the one in hind wing, corrected by Chambers in the mar¬ 
gin of H. Edwards' copy and recorded by Mr. William Ben tenm filler. 2 
The form of the wing is not correct, the stalk of veins 2 and 3 in fore¬ 
wings is longer than represented in the figure and vein 8 is omitted. 

All the specimens I have met with came from Texas. 

TRICHOTAPHE CONDALIAVORELLA Busck. 

Trichotnphe condaliarordla Bckck, Proc. U. S. Nat. Mils , XXIII, 1900, p. 232; 
Dyar’s List Amer. Lep., No. 5666,1902.— Byae, Proc. Ent. Soe. Wash., IV, 
1901, p. 473. 

Type.— No. A940, U.S.N.M. 

Food plant—Gondalkt 

Habitat —Palm Beach, Florida. 

TRICHOTAPHE CHAMBERSELLA Murtfeldt. 

Geleehht chamberxdhi Murtfeldt, Can Ent, VI, 1874, p. 222, Can. Ent , XIII, 
1881, p. 242.— Chambers, Cinn. Quart Journ Sci , II, 1875, p. 240; Bull. 
U. S. Geol. Surw, IV, 187S, pp. 116,142.— Riley, Smith’s List Lep. Bor. Am., 
No. 5336, 1891. 

Qelechia inscquepulcella Chambers, Cinn. Quart. Journ. Sei., II, 1875, p. 239; Bull. 
U. S. Geol. Surv., IV, 1S7S, p. 144 .—Riley, Smith’s List Lep. Bor. Am., No. 
5388, 1891. 

Trichotaphe cliambcrsdht Busck, Byars List Amer. Lep., No. 5667, 1902. 

There may he some question as to the right of giving Miss Murt- 
feldt's name priority; but inasmuch as she certainly had her name in 
print (though without description of the species) and inasmuch as her 
biological note on the food plant given at that time really is of quite 
as much value in recognizing the species as Chambers' mere excuse 
for a description, I give her name preference, the more so because it 
surely was Chambers’ inexcusable fault that a synonym was made, 
and because only through Miss Murtfeldt has the species and its 
synonymy been finally cleared up. 

It appears from correspondence I have had with Miss Murtfeldt 
that she sent the first specimen bred by her to Chambers for determi¬ 
nation; that he pronounced it a new species and agreed that Miss Murt¬ 
feldt should name it after him; that lie thereafter, on the single 
specimen received from Miss Murtfeldt, made a new species, hveeque- 
pnlvella , forgetting or mistaking the. identity of the specimen in such 
a degree that he, on the very next page, mentions having received 
such a specimen and compares it with his amfo'od&eUa* 

This single original type specimen is still found in Cambridge in 

1 Journ. Cinn. Soc. Nat. Hist, IT, p. 202, fig. 13. 2 Ent. Am., V, p. 37. 

Proc. N, M. vol. xxv—02-58 
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pool’ but recognizable condition, labeled by Chambers inzequepulvella, 
and proving beyond a doubt that it really is Miss Murtfeldt’s species. 

In Amherst, in Professor Fernald\s collection, I have examined Miss 
Murtfoldtfs type, and I have also received identical authenticated 
specimens from Miss Murtfeldt, 

In the U. 8. National Museum arc, besides those, two identical 
specimens bred by Mr. Coquillet in Los Angeles, California, from the 
same food plant as Miss Murtfeldt recorded, Ambrosia artimisifolia . 
Mr. Coquillet has kindly given me his notes on the larva, which are 
identical with Miss Murtfeldt’s careful description. 1 have also bred 
the species from same food-plant in Washington and in Kentucky. 

TRICHOTAPHE LACTIFLOSELLA Chambers. 

Gelechia lactijlosella Chambers, Bull. U. S. Geol. Surv., IV, 1878, pp. 89, 144.— 
Riley, Smith’s List Lep. Bor. Am., No. 5398, 1891. 

Trichotaphe lactifioseUa Busck, Dyar’s List Amer. Lep., No. 5668, 1902. 

The unique type of this easily recognized, large, light-vellow species 
was found in the Museum of Comparative Zoology in Cambridge, 
in good condition, authenticated by Chambers’ label and agreeing 
with his description. 

I have taken several specimens of this species this summer at light 
on Plummers Island in the Potomac River, Maryland. 

The type is from Texas. 

TRICHOTAPHE TRIMACULELLA Chambers. 

Gelechia trimaculeUa Chambers, Can. Ent., VI, 1874, p. 238; Bull. U. S. Geol. 

Surv., IV, 1878, p. 147.— -Riley, Smith’s List Lep. Bor. Am., No. 5500,1891. 
Trichotaphe trimaculeUa Busck, Dyar’s List Amer. Lep., No. 5669,1902. 

Chambers 5 type from Miss Murtfeldt’s collection, now in Professor 
Fernald’s possession, agrees with his types in Cambridge and with his 
description. 

It is an easily recognized species, of which I have found examples 
in the unnamed material in the U. S. National Museum. 

It is a typical Trichotaphe and has a similar very striking counter¬ 
part in Ypsolophus touceyellus Busck (Anarsia trimaculdla Chambers) 
(p- ShQ), as Trichotaphe setosdla has in Ypsolophus mpatoriella (p. 925). 

, This recurring specific similarity between species of the two genera 
is an interesting proof of their near relationship. The species was 
, described fro m Kentucky; the specimen in the U. S. National Museum 
came from Texas- I have also taken it at light in District of Columbia. 

t ; TRICHOTAPHE BIBISCOMACULELLA Chambers, 

w r G&sttea Chambers, Can. Ent, VI, 1874, p. 241; Bull. U. S. 

Geol. Surv., IV, 1878, p. 141.— Riley, Smith’s List Lep. Bor. Am., No. 5324, 

■ 1881 . 

\ fyicketaphc bidiscomaeulella Busck, Dyar’s List Amer. Lep., No. 5670, 1902. 
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Chambers described his Gel edit a bidiscomacnlella from a single 
specimen, with palpi missing, collected in Texas. This type specimen 
is no longer in existence, and absolute certainty concerning the species 
is therefore not obtainable. 

Chambers says that it is “perhaps a variety of subniberella Cham¬ 
bers, 51 described on the same page, which species, he again writes, is 
“perhaps a variety of rufusella Chambers," 5 and which I, after care¬ 
ful consideration of all the material of rufusella [=Anacampsis ful- 
lonella Zeller, p. 84.9], had placed as >s\ T nonym of that species. 

It is evident that bidiscoma'culell-a must be very similar to this 
species. 

In Professor Fernald's collection is what was supposed to be a type 
of Gelechia rufusella , with label to that effect in Chambers’ hand¬ 
writing. This specimen is from Texas, w’herefrom both the above 
species were described, and it is very similar specifically to rufusella 
(Anacamjjsis fullontlla ), but belongs to the genus Tricot ajrfte, and 
could not be rufusella, because Chambers expressly emphasizes that 
this species has the terminal joint of labial palpi longer than second joint, 
as have also the other types of rufusella , while the specimen in Pro¬ 
fessor Fernald’s collection has the terminal joint decidedly shorter than 
second. 

It agrees with Chambers’ short description of Gelechia bidiscomac- 
uldla , and, aside from the difference in the length of labial palpi, 
differs from rufusella in having underside of thorax and legs black, 
with narrow white annulations on the tarsi. -.Second joint of palpi is 
also deep black on the underside except at apex. 

I believe this specimen represents Gelechia bidiscomaculella, and 
have consequently referred that species to the present genus. 

I know of no other specimens of this species. 

TRICHOTAPHE FERNALDELLA, new species. 

Tnckotaphe firnahleUa Bchck, Dyar’s List Araer. Lep., No. 5671, 1902. 

Antenna dark fuscous with narrow yellow annulations; cilia less 
than I. Labial palpi long, perfectly 7 smooth, light straw yellow; 
second joint thickened with appressed scales, terminal joint nearly as 
long as second. Face, head, and thorax light straw yellow. Fore¬ 
wings more pointed than usual in the genus, light straw yellow with 
the intervals between the veins slightly deeper colored. 

One dark fuscous round dot is on the middle of the cell, another 
similar one at the end of the cell. Around the apical edge is a thin 
dark line, and just inside this along the edge of the wing is a row of 
small dark fuscous dots. Cilia whitish yellow with two indistinct yel¬ 
lowish fuscous lines parallel with the edge of the wing. Hindwings 
very light whitish straw colored, the edge darker; cilia white. 

Abdomen yellowish white. Legs light straw colored without any 
markings. 
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Alar e,vj>ame .—18 mm. 

Habitat. —Orono, Maine. 

Type.— No. 6398, U.S.N.M. 

Other specimens in Professor Fernald’s collection. 

The species has a certain general resemhlance to (relechia petrtxitix 
Pfaffenzeller, with which species it had been confounded in Pro¬ 
fessor Fernald’s collection. 

I am glad to name this very distinct species after Professor Fernald, 
to whom the U. S. National Museum is indebted for the type and to 
whom the writer is under many obligations for much valuable help 
kindly extended during these studies. 

TRICHOTAPHE ? GEORGIELLA Walker. 

Depressaria georgtetta Walkejr, Cat. Lep. Het. Brit. Mus., XXXV, 1866, p. 1827. 
Trichotaphf georgielht Walsingham, Proc. Zool. Soc. Loml., 1891, p. 312.— Busch:, 
Proc. U. S. Nat. Mus., XXIV, 1902, p. 731; Dyar’s List Amer. Lep., No. 
5672, 1902. 

Walker says in his description of this species: 

Second joint of labial palpi with a long tuft at the tip beneath, third joint much 
longer than second. 

Which clearly shows that it can not be a Tt ichotapht , as suggested* 
by Lord Walsingham; but as I have not recognized the species, type 
of which is in Lord WalsinghanVs possession, it must for the present 
remain in this genus, as he has placed it. 

GLYPHIDOCERA Walsingham. 

Plate XXXII, fig. 34. 

Glyphidoeera Walsingham, Proc. Zool. Soc. Lond., 1891, p. 531, pt. xli, fig. 8. 

Antennae slightly serrate and in the males deeply notched on the 
upper side of the joint next to the basal one; in the females vSimplo, 
without notch, but the outer end of the basal joint is somewhat 
enlarged. Maxillary palpi obsolete. Labial palpi long, recurved, 
smooth, somewhat compressed laterally, sharpened in front; terminal 
joint pointed, shorter than second joint. Forewing elongate, rounded 
at apex, slightly arched at extreme base of costa, costal and dorsal 
edge parallel; 11 veins, vein 8 absent, 7 to costa, 2 and 3 stalked. 
Hind wings twice as broad as forewings, termen slightly sinuate, 8 
veins, 3 and 4 stalked, 6 and 7 stalked. 

The notched antennae in the male are exceptional in the family Gele- 
chiidse, and found only in this and in the following genus; they are 
exactly similar to the antennas found in some of the Blastobasidse. 

Xtard Walsingham placed this genus in Xyloryctidse, but it falls 
naturally in the present family. 

Tile two recognized American species of this genus may easily be 
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separated by the characters given below. I have met with two other 
species of this genus, but have not sufficient good material to describe 


them. 

With face, head, and thorax dark fuscous., flondanella , p. 917. 

With face, head, and thorax light ochreous. sequepulvellu , p. 917. 


GLYPHIDOCERA FLORIDANELLA Busck. 

Glyphidocera flondanella Busck, Proc. Ent. Soc. Washington, IV, 1901, p. 474; 
Dyar’s ListAmer. Lep., No. 5673, 1902. 

Type. —No. 5663, U.S.N.M. 

Habitat .—Palm Beach, Florida. 

GLYPHIDOCERA ^EQUEPULVELLA Chambers. 

Gelechki sequepvlvella Chambers, Can. Ent., IV, 1S72, p. 192, ('an. Ent., VI, 
1874, p. 230; Cinn. Quart. Journ., II, 1875, p. 246; Bull. U. S Geol. Surv., 
Ill, 1877, pp. 125, 141; IV, 187S, p. 141.— Riley, Smith’s List Lep, Bor. 
Am., No. 5300, 1891. 

Glyphidocera xqaepuhellu Busck, Proc. Ent. Soc. Wash., IV, 1901, p. 475; Dyar’s 
List Amer. Lep., No. 5674, 1902. 

In the Museum of Comparative Zoology in Cambridge was found 11 
specimens labeled by Chambers Gelechia &<p tepid vella and agreeing 
with his description. 

They unquestionably represent this species and show that it belongs 
to the present interesting genus. 

I have met with only one other specimen in U. S. National Museum, 
from Texas, probably received from Chambers, who also recorded the 
species from Kentucky, Colorado, and California. 

AN ORTHO SI A Clemens. * 

Plate XXNII, fig. 35 

Auorthosla Clemens, Proc. Acad. Nat. Sci. Phila., I860, p. 156. 

Sftgtmtis Chambers, Can. Ent., IV, 1872, p 225. 

Antennal in male with deep notch above near base like in the pre¬ 
ceding genus; in female simple, without the notch. Labial palpi with 
second joint clothed beneath with porrected appressed long stiff hairs, 
above with large expansible tuft of hairs; terminal joint erect, slender, 
pointed. Forewings elongate, narrow, pointed; 12 veins, 7 and 8 
stalked to costa, 2 and 3 stalked. Hindwings narrower than fore¬ 
wings, pointed, termen sinuate below apex; 8 # veins, 3 and 4 connate, 
5 approximate to 4, 6 and 7 connate, transverse vein nearly obsolete 
between 5 and 6. 

Clemens says in his description and shows in his figure that terminal 
joint of labial palpi is emitted from apical third of second joint, 
while it in reality is emitted from the end of second joint proper, as 
denuding shows, and only look otherwise on account of the protrud¬ 
ing hairs on the underside. 
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Strangely enough neither Clemens nor Lord Walsingham observed 
the striking antennal structure in the male; Clemens’ figure of the 
antennae is that of the female. 

Lord Walsingham writes 1 that veins 3 and 4 in hindwing are sepa¬ 
rate in Anortho.va. This is a mistake and in variance with Clemens’ 
description and figure as well as with specimens of Anorihosiapnncti- 
penned a, undoubtedly correctly determined by Lord Walsingham in 
the collections of TJ. S. National Museum, Dr. Dietz, Professor 
Fernald, and in the Philadelphia Academy of Natural Sciences, bear¬ 
ing Walsingham’s blue labels No. 319, 327, and others. 

And if Anorthosia stvaminis Walsingham, described from Africa, 
has the alleged venation it can not properly be included in this genus. 

Of Chambers’ genus Sagnritis no authentic material exists, but his 
description leads me to believe that it must be identical with Anortho- 
sin, though several minor details of his figure of the venation differ 
from the true venation of Anorthosia; but nearly all of Chambers’ 
delineations are more or less incorrect and can not be depended upon. 

I am so fortunate as to have my opinion corroborated by Lord 
Walsingham, who independently concluded that Sagnritis was syn¬ 
onymous with Anorthosin , but still this que&tion will be open to doubt 
until we know the American fauna much more intimately than we 
do now. 

Only the two species are included, and I feel rather confident that 
Chambers’ species is even specifically identical with Anorthosiapuncti- 
pennella, and can not, from his short description, choose any differ¬ 
ences from that species which may not be omissions caused by an 
imperfect specimen used as type; but at present I think it more 
proper and safe to retain grac'deila as a distinct species until further 
knowledge of our fauna is obtained. 

ANORTHOSIA PUNCTIPENNRLLA Clemens. 

Anorthosia punctipmnellti Clemens, Proc. Acad. Nat. Sci. Phila., 1860, p, 15; 
Stainton Ed. N. Am. Tin., 1872, p. iii.— Chambers, Can. Eut., IV, 1872, p. 
225; VI, 1874, p. 245.— Walsingham, Trans. Ent. Sue. Load., 1891, p. 110.— 
Riley, Smith’s List Lep. Bor. Am., No, 5522, 1891.—Brscx, Dyar’s List, 
Araer. Lep., No. 5675, 1902. 

Clemens’s type is lost, but there is no difficulty in identifying this 
peculiar species. I have examined many specimens determined by 
Lord Walsingham, who had seen Clemens'* original specimen, and I 
have repeatedly taken this species in the vicinity of Washington. 

The highly specialized palpi give the insect a peculiar bearded 
appearance when it is excited and spreads the long hairs out laterally 
on each side of the face. The early stages are not known. 

Ila&itiatu —Eastern United States. 


1 Trans. Ent. Soc. Lond., 1891, p, 110. 
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ANORTHOSIA GRACILELLA Chambers. 

SagarUis gmdlella Chambers, Can. Ent., IV, 1874, p. 226; Bull. U. S. Geol. 

Surv., IV, 1878, p. 162.— Riley, Smith’s List Lep. Bor. Am., No. 5544,1891. 
Anorthoda gmdlella, Busck, Dyar’s List Amer. Lep., No. 5676, 1902. 

The species is unknown to rue if it does not eventually prove the 
same as the foregoing, when it is found that the description can not be 
applied to any other Grelechiid. 

Habitat .—Kentucky. 


ENCHRYSA Zeller. 

Enchrysa Zeller, Verh. k. k. zool.-bot. Gesell. Wien, XXIII, 1873, p. 282. 

I am not personally acquainted with this genus except from Zeller’s 
description and figure and from the following notes kindly sent me 
by Mr. J. Hartley Durrant on the unique type in Lord TTalsingham’s 
collection. 

As Zeller’s generic description and figure certainly must be incor¬ 
rect, I have relied exclusively on the notes on the type, which are as 
follows: 

Type minus abdomen and one hindwing and the whole insect rickety. I found 
this very difficult to study, fearing it would fall to pieces at the least jar. It is a 
very distinct thing; you will know it at once if you see a specimen. Antenna? den¬ 
tate, palpi smooth, terminal joint distinctly shorter than median. Forewings 
impressed on costa toward apex; 12 veins, 7 and 8 stalked, 7 to immediately above 
apex, 3 from before angle of cell. Hindwings elongate, widening outward; apex 
pointed, produced; terrnen excavate beneath apex, slightly emarginate above tomus; 
8 veins, 3, 4, and 5 remote, nearly parallel, 7 and 8 remote. Very close to Amtotdiu , 
from which I think it is perhaps separable, but I have had great difficulty in study¬ 
ing the type. Zeller’s figure satisfactory so far as it goes. I dare not trust this 
specimen to the post; it would certainly fall all to pieces. 

I have placed this genus, following Zeller, next to Yjjsolophw* but 
it does seem evident that it is much nearer Arktotdia , as Mr. Durrant 
writes. 

Only the one species has been described. 

ENCHRYSA DISSECTELLA Zeller. 

Enchrysa dissectella Zeller, Verh. k. k. zool.-bot. Gesell. Wien, XXIII, 1873, 
p. 283, pi, iv, fig. 29ab.— Chambers, Bull. U. S. Geol. Surv., IV, 1878, 
p. 140.— Riley, Smith’s List Lep. Bor. Am., No. 5593, 1891.— Busck, Dyar’s 
List Amer. Lep., No. 5677,1902. 

The unique type is in the Walsingham’s collection. It was described 
from Ohio. 

No other specimen has been recognized, but it must be a striking 
little animal, and should be recognized from Zeller’s figure and descrip¬ 
tion without any difficulty. 
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YPSOLOPHUS Fabricius. 

Ypholophus FuuuciUh, Supplemental!! Ent. Kyat., Ilafniio, 1798, p. 421, pi. xxxvi. 

Labial palpi long curved, wocond joint, thickened, with dense pro¬ 
jecting tuft of long hairs beneath, sometimes rough above; terminal 
as long or longer than second, slender pointed. 

Forewings with 12 veins, T and 8 stalked, 2 and 3 stalked; hindwings 
as broad or broader than forewings, trapezoidal apex obtusely pointed, 
termen slightly sinuate; 8 veins, 8 and 4 connate or stalked, 5 approxi¬ 
mate to 4, 6 and 7 closely approximate, connate or stalked. 

Mr. E. Meyrick made jSbtfirU Hubncr synonymous with Ypsolo- 
phus* and the species hitherto placed in that genus in America, 
which are known to mo, conform well with the definition of Tjm/Io- 
pltKS , except JSToth'ix Murtfeldt, which is a Blavstobasid, 

lately referred to the genus IToloowa Clemens, 2 and Ypmlophus 
trimacnlellux Fitch, which has been discovered to belong to the family 
(Ecophoridse and has been made the type of a new genus Eumt'urickict 
Busck. 8 

The other species probably belong in the present genus, but unfor¬ 
tunately some of them are known only from the descriptions, all 
authentic material being lost. 

By continued breeding of good series of Yjmlophm* however, all 
of them may in time bo rediscovered, but at present it is not safe from 
the more or less meager descriptions to even include them in the fol¬ 
lowing table, which then only contains such species as are recognized 
at present. 


Hindwings bluish, iridescent semitransparent. Vigulellus, p. 921 

Hindwings not so. 1 

1. Forewings with dark doisal spot at apical third. ritrifotiel/us, p. 923 

Forewings without such spot. 2 

2. Forewings with large black spot on disk. eapaiont Hus, p. 925 

Forewings without large spot on disk. 3 

3. Forewings with distinct (lineal spots. 1 

Forewings without distinct discal spots. ranfafulirilttH, p. 923 

4. Discal spots light brown. m punethtiwellu* t p. 922 

Diseal spots not light brown. 5 

5. With no white scales in discal spots. G 

With white scales in discal spots. 7 

6. With apical row’ of black dots. hlpumiellus, p. 923 

Without such row of apical dots. tuumjclht p. 922 

7. White part of discal spots large, prominent. trimtellu \ p. 923 

White part of disc's! spots small, not prominent. vcntrelhi h, p. 924 


Not included in synoptic table: mcdifoliellm , p. 925; qh era alius, p. 926; roseotmtrf- 
Im, p. 926; bimandettus, p. 926; grmeellus, p. 927; rustfevs, p. 927. 

1 Trans. Ent. Soc. Lorn!., 1887, p. 274. 

* Journ, New York Ent. Soc\, X, 1902, p. 96. 

1 Jonm. N. Y. Ent. Soc., X, 1902, p, 94. 
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YPSOLOPHUS LIGULELLUS Hubner. 

Dichomeris ligulella Hubner, Zutrage exot. Schmett, 1818, p. 70, figs. 143, 144. 

Rhinocerrt pometella Harris, Cambridge Cron , July 17, 1853. 

ChcetochRus pometellus Frrcn, Journ. N Y. State Agr. Soc., IV,1S53, p. 36; Trans. 
N. Y. State Agr. Soc., XIII, 1854, p. 178. 

Ypsolophus pometrllus Chambers, Bull. U. S. Geol. Surv , IV, 1878, p. 166.— Wal¬ 
singham, Trans. Am. Ent. Soc. Phila., X, 1882, p. 186.— Riley, Smith’s List 
Lep. Bor Am., No. 5527, 1891.— Dietz, Smith’s List Ins. New Jersey, 1900, 
p. 475.— Slingerland, Cornell Univ. Agr. Exp. Sta. Bull., 1901, p. 1S7. 

Chodoclxilus contubenmteilus Fitch, Journ N. Y. State Agr. Soc , IY, 1853, p. 36; 
Trans. N. Y. State Agr. Soc., XIII, 1S54, p 178. 

Ypsolophus contubeniatellus Riley, Smith’s List Lep Bor. Am , No. 5525, 1891. 

Ypsolophus paucigvttellus Clemens, Proc. Ent Soc. Phila., II, 1863, p. 123; 
Stainton Ed. Tin. N. Am., 1872, p. 228.— Zeller, Yerh. k k. zool.-bot. 
Gesell. Wien, XXIII, 1873, p. 283. 

Ypsolophus flavInttelhis Clemens, Proc Ent. Soc. Phila., II, 1863, p. 429; Stainton 
Ed. Tin. N. Am., 1872, p 254. 

Ypsolophus reedella Chambers, Can. Ent., IV, 1S72, p. 222. 

Ypsolophus nuitrella Chambers, Bull. U. S. Geol Surv , IV, 1878, p. 167. 

Ypsolophus qnerciponionella Chambers, Can. Ent., IV, 1872, p. 222.— Packard, 
Rep. U. S. Ent. Comm., V , 1890, p. 202. 

Ypsolophus ligukllus Busck, Dyar’s List Amer. Lep., No 5678, 1902. 

In the XL S. National Museum are Fitch's types of jjomtteUm and 
contabernatellm , and specimens labeled by Lord Walsingham (blue 
labels No. 666, 1195, 1222, and 1223); paucigiittelhi#, jjometellfluvi- 
vittellus , and contuhernatellus—quercipoinonellus—llai'h'ittelliis. 

There are besides many specimens reared from oak and from apple 
in the insectary of the U. S. Department of Agriculture and also 
specimens from New York (Beutenmuller); Missouri (Murtfeldt); 
Georgia, from live oak (Schwarz); Kansas (Crevecoeur); Pennsylva¬ 
nia (Heidemann); West Virginia (bred from oak); District of Colum¬ 
bia and Maryland (Busck). I have also determined specimens from 
New Jersey (Kcarfott) and from New Mexico (Cockerell). 

As the concensus of authorities is that Hubner's figures represent 
this species (the variety flavirittellus Clemens) and as additional evi¬ 
dence for or against this view can not be forthcoming, it seems 
rational to adopt Hubner's name instead of continuing to use the query. 

Lord Walsingham is responsible for the entire symonymy 1 which 
Zeller already had indicated in part, and it must stand until disproved, 
the more so as new and careful observations by Mr. Slingerland, who 
has lately treated this insect very interestingly and exhaustively, seem 
to confirm it. >But Lord Walsingham expresses a doubt, and it does 
seem to me likely, that at least two distinct species will be ultimately 
found to have been mixed up, one feeding on oak and one on apple. 

From the material at my command at present, however, though 
quite large, no conclusions can be made, and I am unable to separate 


1 Trans. Am. Ent. Soc. Phila., X, p 186. 
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the imagoes according to food plant therefrom, it being too scant and 
too uncertainly labeled. Most careful observations of the larva from 
both food plants with this object in view are necessary to clear up the 
question. 

YPSOLOPHUS PUNCTIDISCELLUS Clemens. 

Ypsolophus punctidiscellus Clemens, Proc. Ent. Soc. Pbila., II, 1863, p. 123; 
Stainton Ed. Tin. N. Am., 1S72, p. 228.— Zeller, Verb. k. k. zool.-bot. 
Gesell. Wien, XXIII, 1873, p. 285.— Chambers, Bull. U. S. Geol. Surv., IV, 
1878, p. 166,— Riley, Smith’s List Lep. Bor. Am., No. 5528, 1891.—Buses, 
Dyar’s List Amer. Lep., No. 5679, 1902. 

Ypsolophus stramineelhts Chambers, Can. Ent., IV, 1872, p. 224; Bull. U. S. Geol. 
Surv., IV, 1878, p. 167.— Riley, Smith’s List Lep. Bor. Am., No. 5531,1S91. 

A perfect specimen in the National Museum labeled k ‘Boll, Texas,’’ 
was determined by Lord Walsingham; it agrees perfectly with the 
description and undoubtedly represents this species, type of which, 
like the majority" of Clemens" types, is lost. 

I have several fine specimens collected in New Jersey by Mr. Kear- 
fott and in the District of Columbia by myself. The species comes 
freely to light. 

Chambers 5 description of straminellus , of which no type is in exist¬ 
ence, seems to warrant the synonym with Clemens 5 species, as sug¬ 
gested by Chambers himself. 

YPSOLOPHUS TOUCEYELLUS Busck. 

Anarsia trimaculeUa Chambers, Can. Ent., VI, 1872, p. 243; Bull. U. S. Geol. 
Surv., IV, 1878, pp. 92, 129.— Walsingham, Proc. Zool. Soc. Lond., 1891, 
p. 526.— Riley, Smith’s List Lep. Bor. Am., No. 5539, 1891. 

Ypsolophus touceyellus Buses, Dyar’s List Amer. Lep., No. 5680, 1902. 

Renamed after the author, Victor Toucey Chambers. 

By transferring this species to its proper genus the name trimaeii- 
lella becomes preoccupied by Ypsolophus [Claetociulus] trimaculellus 
although, as I have shown, this is not an Ypsolophus, nor even a 
Gdechiid, but an CEcaphorid , forming a new genus, Eumeyrickia 
Busck. 1 

I have compared Chambers’ type (no. 470) of Anarsia trimaculeUa 
in the TJ. S. National Museum and found it identical with a specimen 
in Cambridge Museum labeled by Chambers. This specimen was for¬ 
merly the property of the Peabody Institute in Salem, Massachusetts, 
and bears Lord Walsingham's blue label no. 994, corresponding to his 
determination in his handwritten notebook: Anarsia trimaculeUa 
Chambers. 

The National Museum specimen is Chambers’ true type from Texas 
while the Cambridge specimen is his later example from Kentucky. 

The species is a true Ypsolophus. I have met with no other speci¬ 
mens. 


1 Joum. N. Y. Ent. Soc., X, 1902, p. 94. 
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YPSOLOPHUS BIPUNCTELLUS Walsingham. 

Ypsolophus bipunctellus Walsingham, Trans. Amer. Ent. Soc. Phila., X, 1886, p. 
186.— Riley, Smith’s List Lep. Bor. Am., Xo. 5523, 1891.— Busck, Dyar’s 
List Amer. Lep., Xo. 56S1, 1902. 

The type of this species is in Professor Fernald's collection, where 
1 hare examined it; identical specimen from Nantucket Island, Massa- 
chusetts, is in the U. S. National Museum. (Ac. No. 34727.) 

YPSOLOPHUS TRINOTELLUS Coquillett. 

Nothris tnnotella Coquillett, Papilio, III, 1883, p. 81.— Packard, Rep. TJ. S. 
Ent. Comm., V, 1S90, p. 640. 

Ypsolophus trinotellus Busck. Dyar’s List Amer. Lep., Xo. 5682, 1902. 

Type of this very distinct species is in Professor Fernald’s collection 
in very poor condition, consisting of head, thorax, and one forewing. 
The species is, however, ditierent from all others described, and easily 
recognized from the description. 

Food plant. —Hazel. 

IL (hi tt/f .—Illinois.^ 

YPSOLOPHUS CITRIFOLIELLUS Chambers. 

Nothris Citrifoliella Chambers, Journ. Cinn. Soc. Nat. Hist., II, 1880, p. 184.— 
Comstock, Rep. U. S. Dept, of Agr., 1880, p. 205.— Riley, Smith’s List Lep. 
Bor. Am., Xo. 5536, 1891. 

Ypsolophus ciinfoUellus Busck, Dyar’s List Amer. Lep., No. 5683,1902. 

The original bred series from which Chambers described this species 
is still in U. S. National Museum in fine condition. 

It is a very distinct, easily recognized species. 

Food plant .—Orange. 

Habitat. —Florida. 

YPSOLOPHUS CARY^EFOLIELLUS, Chambers. 

Ypsolophus caryscfoliella Chambers, Can. Ent., IV, 1872, p. 224; Bull. TJ. S. Geol. 
Surv., IV, 1878, p. 166. 

Ypsolophus raryzefolielhts Riley, Smith’s List Lep. Bor. Am., Xo. 5524, 1891.— 
Busck, Dyar’s List Amer. Lep., Xo. 5684, 1902. 

A specimen in the U. S. National Museum determined by Lord 
Walsingham agrees well with Chambers’ description (except that its 
alar expanse is 23 mm., not as Chambers’ type, 21 mm.), and undoubt¬ 
edly represents this species; it is from Miss Murtfeldt, Missouri. 
There is also a specimen from Texas (Beutenmuller). The species was 
described from Kentucky. 

According to Chambers the larva is green, with six narrow, longi¬ 
tudinal, interrupted white lines; head ferruginous, first thoracic 
segment bTown, thoracic feet black. At maturity it becomes white, 
suffused with pink, and with the longitudinal lines deep pink. 

Food plant.—Oarya alba . 
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YPSOLOPHUS VENTRELLUS Fitch. 

Clisetochilu * ventreUtus Fitch, Trans. X. Y. State Agr. Soc., XIII, 1854, p. 234. 

Ypsolophus venti'eUas Chambers, Bull. U. S. Geol. Surv., IV, 1878, p. 167.— 
Riley, Smith’s List Lep. Bor. Am., Xo. 5534, 1891.— Busck, Dyar’s List. 
Amer. Lep, Xo. 56S5, 1902. 

Ypsolophus iinicipifHctellw* Clemens, Proc. Ent. Soc. Phila., II, I860, p. 125; 
Stainton Ed. Tin. X. Am., 1872, p. 229.— Zeller, Yerh. k. k. zool.-bot. 
G-esell. Wien, XXIII, 1S73, p. 2S6.— Chambers, Bull. U. S. Geol Surv., 
IY, 187S, p. 167.— Walsingham, Trans. Am. Ent. Soc. Phila , X, 1882, 
p. 186.— Riley, Smith’s List Lep. Bor. Am., Xo. 5533, 1891. 

Clemens’ type of this species is lost, but in the IT. S. National 
Museum are three specimens agreeing well with the description and 
determined as unicipunctella Clemens by Lord Walsingham, who 
has examined Clemens’ type. These specimens undoubtedly repre¬ 
sent Clemens' 1 species; they are identical with Fitch’s type of ventrel- 
lus.) which was found with his large handwritten label in his collection 
now in U. S. National Museum. 

There is also a series of bred specimens of this species. They bear 
the label of U. S. Department Agriculture, no. 242, and the following 
are Professor Riley’s unpublished notes on the larva: 

Found at Glen wood. Ho., folding up the leaves of the black oak in little tubes. 
Length, 0.60 of an inch. A striped white and black worm with a redbrown head 
and cervical shield. Considering the ground color as white, there is a black dorsal 
line, somewhat' restricted at the joints, and on each side of the dorsum is another 
somewhat wavy line separated from a lateral broader one only by a fine white line. 
Outer edge along stigmata white and underneath black glaucus. 

Piliferous spots above quite large, black with a white annulation; two of them 
situated in black wavy line and one on lateral black line just above stigmata. 
Stigmata small, with a smaller piliferous spot just below it and others on venter. 
First segment dark brown below cervical shield; second segment darker than the 
others, with a white anterior edge. Latt two segments almost entirely black above, 
being sharply separated from anus and anal prolegs, which are of a very light yellow 
color. Feet black, abdominal prolegs aime as venter. Single white hairs from each 
spot. 

On June 2, one changed to chrysalis. The chrysalis is formed within the leaf, the 
caterpillar first lining it with white silk. 

The chrysalis averages 0.38 inch in length, with the abdomen comparatively nar¬ 
row and small compared with the anterior half, the extremity tapering to a single 
point, of normal color, but characterized especially by having about six pairs of 
little elevations on the dorsum just behind the thorax and three others on each side 
of them along the upper edge of the wing sheets. Moth issued June 15-22. 

The notes continue: 

Zeller says it is the same as a -variable, often lighter brown-spotted species, which 
he has often received from Ohio. 1 

This bred series shows the extremes of the different ground colors, 
which Zeller mentions and proves his assertion that the species is vari¬ 
able in ground color from a very light yellow brown to a dark purplish 
, brown. 


‘Riley, Notebook, IV, pp. 29-30. 
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YPSOLOPHUS EUPATORIELLUS Chambers. 

Ypsolaphas mpatoneVa Chambers, Can. Ent., IV, 1S72, p. 221. 

Notin'>* pupa tor lella Chambers, Can. Ent., IX, 1S77, p. 23; Bull. U. S. Geol. Surv., 
IV, 1S7S, p. 15S. 

NotJms dolabelhi Zeller, Verh. k. k. zool.-bot. Gesell. Wien, XXIII, 1873, 

p. 288. 

Nothris setosella Walsixgiiam: (not Clemens), Tran?. Ent. Soc. Pliila., 18S2, 
p. 188.— Riley, Smith’? List Lep. Bor. Am., Xo 5558, 1891. 

Ypsolojikm enpatorielhis Buses, Dyar’s List Amer. Lep., No. 56S6, 1902. 

As explained previously (p. 911), it seems to me unwarranted to make 
Trichotaphe setosella Clemens a synonym of this species. Lord Wal 
singham, who made it so, did not have Clemens’ type, but came to a 
conclusion from a specimen in C. T. Robinson’s collection* labeled 
setosella. It seems more reasonable to believe this specimen wrongly 
labeled and to accept Clemens' word, that his setosella is a Tnchotaphe 
species. 

I have bred good series of the present species from JEiqxdor!um 
in the District of Columbia, and in U. S. National Museum are besides 
specimens from the following localities: Florida (Dvar). Texas (Beut- 
enmuller), Arizona (Schwarz), Kansas (Crevecceur), New York (Banks), 
Virginia and Maryland (Busck). 

The males of this species have an interesting secondary sexual char¬ 
acter, which I have not noticed in any other Gelechiid, namely, a 
strong pencil of long yellow hairs on thorax just below costal base of 
fore wings. This pencil can be expanded into a whorl of hairs which 
envelops the e} T es and base of the palpi as a veil. 

If—what is to be presumed—this pencil in the male is thus expanded 
during courtship, the insect may indeed be said to have reached in 
this respect the standpoint of man, whom love makes blind. 

The larva feeds in a leaf folded from the edge and pupates within 
the fold. When full grown it is about 15 mm. long, cylindrical, taper¬ 
ing slightly. Head polished, jet black, longer than wide, semihori¬ 
zontal, mouth parts brownish. Width of head, 1 mm. 

Thoracic shield polished black, straight in front, rounded posteriorly, 
twice as wide as long. The rest of the body is greenish white, turning 
at maturity* to wine red with white veins; tubercles small, black, hairs 
short black, anal plate only slightly cornified, light brown. Legs nor¬ 
mal, first thoracic feet black, the others whitish; abdominal prolegs 
with complete circle of small hooks. 

Two generations, at least, are found in the locality of Washington, 
the imagoes issuing in July and late in September. 

YPSOLOPHUS MALIFOLIELLUS Fitch. 

Chcetoehilus malifolieUus Fitch, Trans. N. Y, State Agr. Soc., XIII, 1854, p. 231. 

Ypsolophus malifolieUus Chambers, Bull. U. S. Geol. Surv., IV, 1878, p. 166.— 
Bilev, Smithes List Lep. Bor. Am., No. 5526, 1891,—Buses, Dyar’s List 
Amer. Lep., No. 5687, 1903. 
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I hare not recognized this species, which, as Fitch himself surmised, 
very likely is only one of the many varieties of ligulellus. 

There is in the U. S. National Museum, under typo No. 469, a spec¬ 
imen (one forewing only!) recorded as collected by and received from 
Fitch as type of malifoliella and bearing a label presumably in Fitch's 
writing, u Dep/'e$scma 'malifoliella” 

This forewing can not be made to agree with Fitch’s description of 
Ypsolophus malifoliellus , and is probably the type of one of Fitch’s many 
manuscript species. It is a-wing of Maclmnia tentoriferella Clemens 
and has no connection with the present species. 

YPSOLOPHUS QUERCIELLUS Chambers. 

Ypsolophns querctella Chambers, Can. Ent., IV, 1872, p. 223; Bull. U. S. Geol. 
Surv., IV, 1878, p. 83; Joum. Cinn. Soc. Nat. Hist., II, 1880, p, 202, fig. 16.— 
Walsingham, Trans. Ain. Ent. Soc. Phila., X, 1882, p. 186. 

Ypsolophus quercicella Chambers, Bull. U. S. Geol. Surv., IV, 1878, p. 167. 

Ypsolophns querdcellus Riley, Smith’s List Lep. Bor. Am., No. 5529,1891. 

Ypsolophus querdellus Buses, Dyar’s List Amer. Lep., No. 5688, 1902. 

The type of the species was lost and no authentic specimen is now 
in existence. Chambers suggested that it probably rather should be 
placed under Depressaria, but his delineation of the venation shows, 
if it can be relied upon, that it can not be a Depi'essaria , and provi¬ 
sionally, at least, it must be retained in Ypsolophns. 

From the fact that it was bred from oak, and that a description, 
even if * meager, was given of the larva, there is some hope of redis¬ 
covering the species in time. 

Habitat. —Kentucky. 

YPSOLOPHUS ROSEOCOSTELLUS Walsingham. 

Ypsolophus roseocostellus Walsingham, Trans. Am. Ent. Soc. Phila., X, 1882, 
p. 185.— Riley, Smith’s List Lep. Bor. Am., No. 5530, 1891.—Busck, Dyar’s 
List Amer. Lep., No. 5689, 1902. 

I am not acquainted with this species, which for some reason I 
failed to get notes on while in Amherst, where the type is found in 
Professor Fernald’s collection. 

In the U. S. National Museum is a specimen labeled in Walsingham’s 
handwriting Y. roseocostettus , but there must be some mistake, as it 
does not agree with his description, and belongs to Ypsolophus vm- 
treUm Fitch, a much larger and more broad-winged species. 

YPSOLOPHUS BIMACULELLUS Chambers. 

. Nci&m bimaculeUa Chambers, Bull. IT. S. Geol. Surv,, III, 1877, p. 122; Joum. 
Ohm. Soc. Nat. Hist., n, 1880, p. 184.— Riley, Smith’s List Lep. Bor. Am., 
No. 5535,1891. 

Ypsolophus bimacukUus Buses, Dyar’s List Amer. Lep., No. 5690, 1902, 
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The type of this species is in the Cambridge Museum of Compara¬ 
tive Zoology, but it is in so miserable a condition that it can not be 
identified specifically. It is, however, a true Ypsolovkas , as the 
description would indicate. 

YPSOLOPHUS GRISSEELLUS Chambers. 

Nothris grisseclla Chambers, Can. Ent., VI, 1874, p. 245; Bull. U. S. Geol. Surv., 
IV, 1878, p. 158.— Riley, Smith’s List Lep. Bor. Am., No. 5537, 1891. 

Ypsolophus gnsseelm Buses, Dyar’s List Amer. Lep., No. 5691, 1902. 

Described from a single specimen now not in existence. 

I have not recognized the species from the description, and it must 
remain at present as a doubtful species. 

YPSOLOPHUS RUSTICUS Walsingham. 

Ypsolophus rusticus Walsingham, Proc. Zool. Soc. Loud., 1891, p. 525; 1897, p. 
86.— Busck, Dyar’s List Amer. Lep., No. 5692,1902. 

This species was described from St. Vincent Island, West Indies, and 
was recorded by Lord Walsingham from Texas. 

The slight differences, which Lord Walsingham pointed out, from 
Ypsolophus touceyelhis {Anarsia trunaculelhis Chambers), to which 
species Walsingham originally had referred his specimen, do hardly 
seem to hold, and likely it will be found synonymous with that species. 

Until large bred series of Chambers 5 species is obtained and defi¬ 
nite proof found to the opposite, rusticus must however be retained as a 
separate species. 

Mr. J. Hardley Durrant wrote me (letter of May 10, 1901) about 
this species as follows: 

We have one specimen named Anarsia trimaculclla Chambers. It is in poor condi¬ 
tion and is extremely similar to Ypsolophus rusticus. It appears, however, to belong 
to the genus Begoe Chambers—Mulacotricha Zeller. I might have thought that it 
was rusticus , with denuded palpi, but the shape of the wings seems different, and 
the male genitalia strongly suggest Begoe. The whole question hinges on whether 
the differences are constant. I gather that you [the writer] have not sufficient 
material to decide this, nor have we. It would therefore be wiser to leave them 
as distinct, with a note under each that if they varied they should be united, when 
naturally rustics will stand. Meanwhile your new name for trimaculellns Chambers, 
is unobjectionable. 

It seems highly probable that Lord Walsingham's supposed speci¬ 
men of Anai'sia trimaculella is the very similar Gdechia trimaculellci 
Chambers, which is a Trichotaphe (Begoe) (p. 914), and not the present 
species, and consequently still more reasonable that rusticus is equal 
touceyellns {trimaculella Chambers), which name it eventually must 
suppress. But to avoid more confusion it is safest to retain the two 
names until comparison of specimens can be obtained. 
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ANARSIA Zeller. 

Plate XXXII, fig. 37. 

An/ 1 rain Zeller, Isis, 1839, j>. 190. 

Second joint of labial palpi with dense projecting tuft beneath; 
terminal joint in male very short, concealed; in female, long, exposed. 

Forewings elongate pointed; 12 veins, 7 and 8 stalked, 6 out of 
base of 7. Hind wings as broad as fore wings; apex pointed, termen 
slightly sinuate; S veins, 3 and 4: connate, 5 approximate to 4, 6 and 7 
stalked. 

Of the four species included under this genus in Riley’s list, trima- 
culella has just been treated under Tpsolojjhus [p. 922], and !>elfmgesella 
Chambers was found to bo synonomous with Lcuee fmcoerititatella 
Chambers [p. 794]. One other of Chambers’ species described under 
the generic name Jbwrxia, namely, aTbapulrelJu, has been found to be 
an Oecophorid equal to Chi molache haustellatu Walsingham, now 
known under the name EumeyricTcia trhmculeHa Fitch, 1 consequently 
we can not be very confident about Chambers’ understanding of the 
genus AnarsiU' and his last species suffuse! I a > type of which is lost 
and which has not been rediscovered as yet from his description, is 
retained in the present genus simply because it can not be placed any¬ 
where else at the present time, but it will quite surely be found not 
to belong in this genus. I have, therefore, not made any table for 
the separation of this and the only true Anarsia of which we are sure 
in this country, Imeatella Zeller. 

ANARSIA LINEATELLA ZeHer. 

Anarsia Vneutella Zeller, Isis, 1839, p. 190.— Staudinger and Rebel, Cat. Lep. 
Eur., II, No. 2999, 1901.— Chambers, Can. Ent., IV, 1872, p. 208; Bull. 
TJ. S. Geol. Surv., IV, 1878, p. 129.— Riley, Smith’s List Lep. Bor. Am., 
No. 5540, 1891.— Dietz, Smith's List Ins. N. Jersey, 1900, p. 475.— Busck, 
Dyar’s List Amer. Lep., No. 5693, 1902. 

Anarsia pruniella Clemens, Proe. Acad. Nat. Sci. Phila., 1860, p. 169; Stain ton 
Ed. N. Am. Tin., 1872, pp. 36, 128.— Chambers, Can. Ent., IV, 1872, p. 208; 
Can. Ent., VI, 1874, p. 24S. 

This common insect is at times of some economic importance owing 
to the injury of its larva to peaches and plums. The most commonly 
observed damages is to the young shoots which the larva enters and 
kills, but the injury to the fruit itself is sometimes quite as aggravat¬ 
ing, as in a case in the District of Columbia which was under the 
writer's observation in the summer of 1901, where the larvae occurred 
in such numbers as to spoil for market purposes nearly the entire 
large crop of beautiful, nearly ripe peaches. In nearly every one was 
found the larva, which had eaten into the stone and left the adjoining 
parts tunnelled and filled with its unappetizing f rass. 

■ r! 


1 Journ. N. Y f Ent Soc., p 94, 
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References to the large economic literature has not been attempted; 
they may be found in part in the comprehensive article on this insect 
by Mr. C. L. Marlatt. 1 

ANARSIA SUFFTJSELLA Chambers. 

Anarsia stiffutella Chambers, Can. Ent., VI, 1874, p.243; Bull. U. S. Geol. Surv., 
IV, 1878, p. 129.— Riley, Smith’s List Lep. Bor. Am., No 5541, 1891.— 
Busck, Dyar’s List Amer. Lep., No. 5694, 1902. 

This insect, which was described from Texas, will in my judgment 
be found to be a species of Ypsolojj/i us when it is rediscovered. 

No authentic material is existent and I have not recognised it as yet 
from Chambers’ description. 

EXPLANATION OF PLATES. 

PLATE XXVIII. 

Page. 

Fig. 1 Venation of Metznena lappellu Linnaeus. 774 

1. * Head of Metzneria lappelhi Linnaeus. 774 

2. Venation of Paltodora iophella Walsingham. 7S0 

2. * Head of Paltodora tophella Walsingham. 780 

3. Venation of Sitotroga cerealella Olivier. 782 

3. * Head of Sitotroga cerealella Olivier. 782 

4. Venation of Autonedaplutella Chambers. 782 

5. Venation of Telphasa quinquecristatella Chambers. 785 

6. Venation of Agnippe Uscolorella Chambers. 789 

7. Venation of Agnippe fuscopulvella Chambers. 790 

S. Venation of Nealy da bifidiella Dietz. 791 

PLATE XXIX 

Fig. 9. Venation of Clirysopora Ungulnsella Clemens. 792 

10. Venation of Leuce fnscocristatella Chambers. 794 

10. * Head of Leure fuscornstatella Chambers. 794 

11. Venation of Anstotdia argent if era Busck. 800 

11. * Head of Aristotelia argent If era Busck. 800 

12. Venation of Heliee pulhdochrella Chambers. 804 

13. Venation of Evippe leuconota Zeller. 806 

14. Venation of Encordylea utrupktelhi Dietz. 807 

14. * Head of Encordylea atrapictella Dietz. 807 

15. Venation of Recnrvaria robinklla Fitch. 812 

16. Venation of Trypanisma prndens Clemens. 815 

PLATE XXX, 

Fig. 17. Venation of Epithectis altributella Walker. 817 

18. Venation of Paralechia pinifoliella Chambers. 820 

19. Venation of Phthorimsea opercutella Zeller. 821 

20. Venation of Gnorimoschema gullxsolidagims Riley. 824 

20. * Head of Gnorimoschema gallrrsolidaginis Riley. 824 

21. Venation of Neodadylota snellmella , male, Walsingham. 836 

22. Venation of Neodadylota snellenella, female, Walsingham. 836 


1 U. S. Dept. Agricult., Div. of Entom., Bull. 10, new series, 1898, p. 7. 

Proc. N- M. vol. xxv—02-59 
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Fig. 23. Venation of Neodactylota barberellQ, male, Busck. 836 

24 Venation of Deoclona yuccasella Busck. 837 

24. * Head of Deoclona yuccasella Busck. 837 

PLATE XXXI. 

Fig. 25. Venation of Frost omens brmmeus Busck. 838 

25. * Head of Prostomeus brunnens Busck. 838 

26. Venation of Folyhymno acaaella Busck. 839 

27. Venation of Aprocarma palpdiniella Chambers. 841 

28. Venation of Anacampm agrimoniella Clemens. 850 

28. * Head of Anacampsis agrimoniella Clemens. 850 

29. Venation of Gelecha serotinella Busck. 882 

30. Venation of 2£enesta melanella Murtfeldt. 903 

31. Venation of Strobisia irridipennelkt Clemens. 904 

32. Venation of Strobism emblemella Clemens. 905 

PLATE XXXII. 

Fig. 33. Venation of Trichotaphe serrativittella Zeller. 909 

33. * Head of Trtchotaphe serrativittella Zeller. 909 

34. Venation of Glyphidocera sequepnlveUa Chambers. 917 

34. * Basal joints of antennae of Glyphidocera sequepulvella Chambers. 917 

35. Venation of Anorthosia punctipeatiella Clemens. 918 

35. * Head of Anorthosia punctipenndla Clemens. 918 

36. Venation of Ypsolophus ligalellus Hubner. 921 

36. * Head of Ypsolophus ligalellus Hubner . 921 

37. Venation of Garnet limatella Zeller. 928 

37.* Head of Anarsia hmatelki Zeller. 928 
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SUPPLEMENT TO THE REVISION OF AMERICAN 
GELECHIIDJE. 


It is not surprising in a group of insects like the American Thu hut 
that additions and corrections should become necessary soon after the 
publication of any paper on the subject. The reason for this is that, 
after many years of quiet in this group of little-known insects, active 
collecting and study is now being done by several workers. Each 
month brings much new material and many contributions to our 
knowledge, which shed light over hitherto obscure facts and permits 
a fuller comprehension of already described but imperfectly known 
species. At the same time, large numbers of new forms are discovered. 

But these have not been the reasons that have led me to correct my 
paper before its publication. A very unexpected source of infor¬ 
mation has come to light in the discovery of the types of the late 
Brackenridge Clemens, in the Academy of Natural Sciences in Phila¬ 
delphia. These types had been given up as lost, but were found a short 
time ago in an old-fashioned box, which had been put away in some 
out-of-the-way corner and forgotten. My delight in unearthing this 
gold mine for the student of American Tinetna quite overshadowed 
my first very natural chagrin over the changes necessitated in my 
work. 

In another paper I have given particulars of all the other types, but 
for the purposes of the present paper I shall use only the information 
gained about the Gelechiidse . 

Fortunately, as a whole, the new evidence substantiates my conclu¬ 
sions about Clemens' species. With one exception the only correc¬ 
tions made necessary concern those species, which were left by me as 
unrecognized, in the genus Gelechici. 

TELPHUSA LONGIFASCIELLA Clemens. 

Telphusa longifaxciella Busck, Proc. U. S. Nat. IVIus., NXV, p. 785. 

Clemens 5 type No. 192 of Gtlechla longifasdeUa , which is easily 
recognized, though lacking the head, proves the synonymy with 
Chambers 5 species and the generic position to have been correctly 
determined. 

TELPHUSA FUSCOPUNCTELLA Clemens. 

Geleclua fuscopunctella Busck, Proc. U. S. Nat. Mus., XXV, p. 895. 

The type of Gelechia fuscojg imetella , Clemens’ No. 185, was found 
in good condition, though, like very many of his types, lacking the 
. wings on the left side. 
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This type proves the species to belong to the above genus, very 
close to Tlploim querchuy merlin Chambers. 1 It is easily mistaken 
for this species, especially if only flown specimens are at hand. I 
have, however, good series of both species bred from oak and have 
blown larva? of both, and they are undoubtedly distinct. Quercuii- 
gracrllu has a darker ground color than fuxeopunetella and has a dis¬ 
tinct oblique dark fascia of raised scales at basal third of the wing, 
which is absent in ftmcopunctdla* Distinction can only be made with 
certaintj^ between perfect specimens. When a little flown and rubbed 
the two species are extremely alike, and are also hard to separate 
from imperfect specimens of Teljjh us a jjull iderosa cella Chambers. 
The larvae of the two species are equally easily mixed up, the more 
so as they both feed on oak in a similar manner, and both are found 
together in the District of Columbia. 

Careful examination discloses certain constant differences. On the 
head, which in both species is yellow, fuseopunctella has two separate 
black eye marks on each side, while in quvrcinigracellu they are con¬ 
nected and form a longitudinal line; the thoracic shield, which in both 
species is yellow, is \\\ fwseopuncteUa marked with two central anterior 
and two larger posterior black spots, while in quercinlgraeelht no 
anterior black marking is found, and the posterior ones are more lat¬ 
eral and more extended, forming a nearly complete black edge. The 
tubercels are very small, shining, black, and similarly placed in both 
species, but the hairs in qurrcinigmcella are light, whitish, while in 
fuxapunddht they are dark. When mature, the larvaa of both species 
assume a conspicuous deep reddish coloration, with transverse whitish 
rings, but the whitish rings are on the middle of the segments in 
fimopundelhu while in quei'ein tg raced a it is the intervals between the 
segments that remain white. 

CHRYSOPORA LINGULASELLA Clemens. 

Chrimpora UngalaseUa Busck, Proe. U. S. Nat Mus., XXV, p. 792. 

Clemens' type of JSomia IfogulaxeUa, No. SI, lacks the wings on the 
right side, hut is easily recognizable and verifies my conception of the 
species. 

ARISTOTELIA ROSEOSUFFUSELLA Clemens. 

Arixtotelia rt*#eomiffu9eUti Busck, Proe. V. S. Nat. Mus., XXV, p. 796. 

Two types in good condition were found of Oelechia roHeosxijfmeUa* 
Clemens’ No. 70. 

These types can not be distinguished from the present conception of 
the species, but do not thereby remove the uncertainty shown by the 
writer to exist Breeding of similar adults from the racemes of Bh m, 
together with careful notes on the larvae, is still necessary to settle it. 

1 Busck, Proe. U. S. Nat. Mus., XXV, p. 781, 
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ARISTOTELIA RUBIDELLA Clemens. 

Artxtotfiha rub t della Buses. Proc U. S. Nat. Mus., XXV, p 798 

Clemens' type No. 72 of GAechia rubidAJa is an A cist of elin* and con¬ 
firms the present conception of the species. 

ARISTOTELIA FUNGIVORELLA Clemens. 

Artstotrha fnngu orella BuhCE, Proc. U. S. Xat. Mus., XXV, p. 798. 

Clemens' type Nos. 455-458 of GAechia fungi Novell a is identical 
"with my bred specimens. I have bred this species again last sum¬ 
mer, and believe that the gall-feeding* habit recorded by Clemens is 
merely accidental and that the larva normally feeds in folded leaves 
of willow. 

The species is entirely distinct from the following: 

ARISTOTELIA SALICIFUNGIELLA Clemens. 

Amtotehu fungirurella Busck, Proc V. S. Xat Mus., XXV, p. 798. 

One perfect type of Gelechia salicifungi Ala , Clemens' No. 4o9 was 
found in Philadelphia. 

Before knowing this type 1 felt warranted in regarding this species 
as merely a variety of Aristotelia fungivorAht according to Clemens 5 
own suggestion. On the discovery of the type, however, it is at once 
evident that this assumption was erroneous. The type agrees well 
with Clemens' description and clearly represents a distinct species, 
easily separated from all described American species of the genus 
Aristotelia by its bright rust red ground color. 

ARISTOTELIA GILVOLINIELLA Clemens. 

Aristotelia gilvdlimella Busck, Proc. U. S. Xat. Mus., XXV, p. 808. 

Clemens' type No. 189 of Gelechia gilvoltniAla is identical with 
specimens regarded by the writer as this species. 

ARISTOTELIA ANGUSTIPENNELLA Clemens. 

Anstotelia kearfoftella Busck, Proc. U. S. Nat. Mus., XXV, p. 80S. 

Gelechia angmtipermella Busck, Proc. U. S. Nat Mus., XXV, p. 891. 

Clemens' type No. 194 of Gelechia angnstipennella proves this 
species to be an Aristotelia and the species described by me as 
Jeearfottella. 

I do not feel blameworthy that I did not recognize this species from 
Clemens' description. I compared his description repeatedly with this 
species and believe that the fault can justly be laid to the unsatisfactory 
description. The two dark dots near the costa at the base of the wing, 
mentioned by Clemens, are present, it is true, but are only part of the 
general dark color laid over the wing and should not be specially 
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tionecl more than similar spots near the dorsal edge. The same is the 
case with the ""oblique, short, dark fuscous streak/' 1 The special 
mention of these marks conveys the erroneous idea, that there are not 
any other similar marks. Moreover, the characteristic yellow costal 
streak at apical third and the entire apical ornamentation is not men¬ 
tioned by Clemens, who had a flown specimen before him in which 
these markings were worn off. 

RECURVARIA APICITRIPUNCTELLA Clemens. 

Reeui'ntria upiritripunrfSlu BrbCK, Proe. U. S. Nat. Mils., XXV, p. 808. 

Clemens" type No. 77 of Ecayora apicitripunetellu lacks the wings 
on the right side, but is otherwise in perfect condition and proves my 
determination of the species to have been correct. It is the small 
ocherous species described later by Packard as Gelechia abietixclla* 
not as determined by Lord Walsingham, the larger, darker fuscous 
species described by Zeller as Gelechia gihmcoptlla* 

TRYPANISMA PRUDENS Clemens. 

Trtjpamsma pnidetix Bitsck, Pr<x\ U. B. Nat. Mils., XXV, p. 815. 

Clemens*' type No. 82 of this species is like my bred specimens, 
thus confirming the present conception. 

EPITHECTIS SUBSIMELLA Clemens. 

« 

Epiiltertix xtifmaielln Busck, Proe. T\ S. Nat. Mils., XXV, p. 819. 

The head and thorax are all that there is left of the type of Pa rust a 1 
HnbxhavUtt, Clemens"' No. 98, and they are not in sufficiently good con¬ 
dition to definitely determine the species. 

The fragments, however, agree with the corresponding parts of the 
specimen w’hich I determined as this species, and in the absence of 
further light this must be accepted as representing the species, which 
I feel confident it does. 

EPITHECTIS GALLiEGENITELLA Clemens. 

Epith Ml * <j< tllu gen i tel la Bl’sck, Proe. U. S,, Nat. Mue., XXV, p. 819. 

Clemens’ type No. 229 of Gelt chin gall&geniteUit is in good condition, 
though lacking the left wings. It confirms my identification of the 
species. 

GNORIMOSCHEMA BRACKENRIDGIELLA Busck. 

G*ttchitt hriwJtenruigxettu Buj&ck, Proe. T T . 8. Nat. Mus., XXV, p. 894. 

The type of Gelechia deterxella, Clemens’ No. 75, was found in good 
condition, though lacking the left wings. 

1 Kept. Dept. Agr. y i860, p. 150. 

Verb. KK>l-bot. Gesell., Wien, XXXII, 1873, p. 266. 


t < 
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It prove* the species to belong to the genus Gnoruitoxchehto Busck, 
and is very close to but distinct from mdtttarieVa Chambers. 1 The 
differences are not apparent to the naked eye, but under the lens it is 
easily seen that the ground color in deterselli! is -whitish overlaid with 
dark fuscous, each scale being dark tipped, while in mitelhmella the 
ground color is dark, with the scales tipped with bluish white. More¬ 
over, detendla has three indistinct dark spots on the wing* not found 
in scutettarietta —on the middle of the cell, on at the end of the cell, and 
a third still less conspicuous on the fold; only the first of these is men¬ 
tioned by Clemen*. On the other hand scutellarietta has very indis¬ 
tinct costal and dorsal whitish streaks at apical third not found in 
Clemens's species. 

The removal of this species to Gnoruumchemit may make the change 
of specific name questionable, but for the present I shall retain the 
new name. 

APRO^EREMA NIGRATOMELLA Clemens. 

Apro&remct ntgraiomella Busck, Proc. V. S. Nat. Mus., XXV, p.843. 

Clemens' type No. 1ST of Gelechia nigratomtllci agrees with the 
present conception of the species, but his type No. 195 of Gelechia 
apicilinella is unfortunately lost, so that the synonymy of these species 
as determined by Professor Riley can not be sustained nor rejected. 
It must remain as settled by Professor Riley, though to my mind this 
synonymy seems doubtful. 

ANACAMPSIS RHOIFRUCTELLA Clemens. 

Anacampsis rhoifruetella Buses, Proc. U. S. Nat. Mus., XXV, p. 845. 

Clemens’ type No. 71 of Gelechiu rhoifruetella substantiates my 
determination of this species. 

ANACAMPSIS AGRIMONIELLA Clemens. 

Anacampsis agrimonidki Busck, Proc. 17. S. Nat. Mus., XXV, p. 850. 

Clemens' type No. 68 of Gelechiu at/rimoniella proves the present 
conception of that species correct. 

ANACAMPSIS LEVIPEDELLA Clemens. 

Anacampsis levipcdella Busck, Proc. V. S. Nat. Mus., XXV, p. 851. 

Clemens 1 perfect type No. 182 of Strobmo. levipedetta is the same 
as specimens thus determined by the writer, and definitely proves that 
the species belongs to the present genus. 

GELECHIA MEDIOFUSCELLA Clemens. 

Gelechin mediofuseeUa Busck, Proc*. 17. S. Nat Mus., XXV, p. 885. 

Clemens' type No. 188 of this species proves Lord 
identification of this common form to be correct. 


Walsingbaro’s, 


1 Busck, Proc. TJ. S. Nat. Mus., XXV, p. 884. 
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GELECHIA GILVOMACULELLA Clemens. 

Gelechia gilvomaculelht Buses:, Proe. V. S. Nat. Mus., XXV, p. 896. 

The tvpe of this species, Clemens' No. 290 proves it to be a true 
Gdechia and the same as Gelechia oiminimaculella Chambers. This 
name therefore, must give way to the earlier one ot Clemens. Speci- 
m^s’of this species compared with both Clemens' and Chambers types 
are now in the U. S. National Museum. 

GELECHIA PULLIFIMBRIELLA Clemens. 

Gdechia. pullifimbrieUn Buses, Proe. U. S. Nat. Mus., XXV, p. 900. 

Clemens’ type No. 191 of this species proves it to be a small, nearly 
unicolorous, dark fuscous Gelechia. unlike any other described species 
known to me. Clemens' description is accurate, but the discal spots 
he mentions are very indistinct and easily overlooked. Alar expanse, 

12 mm. GELECHIA BRUMELLA Clemens. 

Gelechia hrumella Buses, Proe. V. S. Nat. Mus., XXV, p. 893. 

The type of this species, Clemens’ No. 196 shows that the species 
belongs to Gelechia , and that it is nearest Gdechia vemellaMmt- 
feldt. 4 It is, however, a larger species, with alar expanse of -0 m ., 
and it has a deeper brown ground color. 

GELECHIA ORNATIFIMBRIELLA Clemens. 

Gelechia omalifimbriella Buses, Proe. V. S. Nat. Mus., XX\ , p. 899. 

Clemens’ type No. 228 proves the species to be a true Gelechia and 
identical with Zeller’s Gelechia vuctuldla 3 which name must be 
dropped for the earlier ornatijimh'iella. Clemens description is ve j 
poor, both imperfect and incorrect, and should not be relied on tor 
identification of the species. 

r.wT.ECHIA VIDUELLA Fabricius. 


Gelechia labmdorieUa Buses, Proe. U. S. Nat. Mus., XXt, p. 89/. 

Type No. 186 of Gelechia lah'adoriella is in poor condition, but 
easily recognizable from Clemens’ description. I can find no differ¬ 
ences between it and authentic specimens of the European Gelechia 
vidudla Fabricius, with which it was tentatively made a synonym m 
Staodinger and Rebels’s Catalogue Lepidoptera Europe, No. 2618, 
1901, and the species must be known by this much older name. 

‘ It is a striking species of the black and white marked group, and 
comes between Gdechia lugubrella Fabricius and aThilorelU Zeller, 


* Busck, Proe. TT. S. Nat Mus., XXV, p. 881. 

* Idem., p. 884. 

8 Idem., p, 878. 
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differing from the former by the white head and the triangular white 
costal spot between the two fasciae* and from the latter by its dark 
thorax and straight outer fascia, as well as by the form of the costal 
spot. 

GELECHIA PUNCTIFERELLA Clemens. 

Gelechta pitncUft rtlln Busck, Pro<‘. U. S. Xat Mus., XXV, p. H00. 

The undoubtedly authentic type of this species, Clemens' Mo. 193, 
agreeing minutely with his description, proves that the species does 
not belong to the family GAtchuda* but that it is the same species 
v which Zeller subsequently 1 described as Ilypatuna xt(bxeuelJ<t. 

The generic determination of this species by Zeller may need correc¬ 
tion, but as Lord Walsingham is working on a monograph of the 
tobmida I shall leave this question to his judgment, and for the present 
retain the species in ffyjMthnu. Clemens' earlier specific name, how¬ 
ever, must replace s<d>xe/n?lhf. 

GELECHIA FLEXURELLA Clemens. 

Gelechta flexureUa Busck, Proc. U. S. Xat. Mils , XXV, p. $95. 

Clemens' types of this species No. 94 and 95, according to his list, 
are unfortunately lost, and the species remains unrecognized; pro¬ 
visionally retained in Gelcduu, 

GELECHIA MIMELLA Clemens. 

Gelechta mimella Busck, Proc. U. S. Xat. Mus., XXV, p. $98. 

The type of this species, Clemens' No. 90, is also lost, and the 
species remain in the same condition as the foregoing. 

MENESTA TORTRICIFORMELLA Clemens. 

Menesta to rtr infunnel la Busck, Proc. XT. S. Xat. M*s., XXV, p. 903. 

Clemens' type No. 1<>0 of this species proves the present conception 
correct. 

STROBISIA IRRIDIPENNELLA Clemens. 

Strohiaia hridipeunella Busck, Proc. U. S. Xat. Mus., XXV, p. 904. 

Type No. 73 of this species verifies the present conception. 

STROBISIA EMBLEMELLA Clemens. 

Strohma emblemdla Busck, Proc. IT. S. Xat. Mus., XXV, p. 905. 

Type No. 74 of this species verifies the present concepts 

TRICHOTAPHE FLAVOCOSTELLA Clemens. 

Trichotapheflavocuxtellu Busck, Proc. TJ. S. Xat. Mus., XXV, p. 908. 

Clemens' type No. 69 of Gelechia flavMo&tella confirms the present 
conception of the species. 

*Verh. k. k. zool-bot. Gesell. Wien, XXIII, 1873, p. 302. 
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TRICHOTAPHE ALACELLA Clemens. 

TrtriuAaphe nhvvlla Buses, Proc. V, S. Nat. Mus., XXV, P* 

Clemens' type No. 115 of this species confirms the present conception. 

TRICHOTAPHE JUNCIDELLA Clemens. 

Tririiotapht jthtnddhi Busck, Proc. L. Nat. Mus., NXV, P- ® 

Clemens’ type No. T9 verifies the present conception of this species. 


TRICHOTAPHE SETOSELLA Clemens. 

Trichotapht xttoselhf Busck, Proc. U. 8. Nat. Mus., XXV, p. 911, 

y f this species substantiates my contention 
s determination and proves that it is rightlj 


Clemens" type So. 78 < 
against Lord Valsingham 
placed under TriekotapJie. 


ANORTHOSIA PUNCTIPENNELLA Clemens. 

Anorthma pundtprunella Busck, Proc. IT. 8. Nat. Mus., XXV, p. 918. 

Clemens’ type No. 66 of this species confirms the present conception. 


> YPSOEOPHUS LIGULELLUS Hiibner. 

Yp&jlophnx hgideltm Busck, Proc. V. S. Nat. Mus., XX\, p. 921. 

Clemens’ type No. 206 of Tpsolojphu* pauciguttdlMjen&es, the 
synonvmv with the above species, as determined by Lord Walsmgham. 

Thetvpe of Ypvbyhw fanMlux is lost, hut there is no doubt 
of this species being the extreme variety of the same species. 


YPSOLOPHUS PUNCTIDISCELLUS Clemens. 

Yp*oh<phu* piiitrtid'isceUu* Busck, Proc. U. S. Nat. Mus., XX\, j>: 922. . 

Clemens' type No. 205 confirms the present conception of this species. 


ANARSIA L1NEATELLA Zeller. 

Anonia ihuateUu Busck, Proc. U. 6. Nat. Mus., XXV, p. 928. 

Clemens’ types, male and female, of Amnia prunieUa, Nos. 86, 87, 
confirms the present conception of this species as synonymous with the 
European lineatdla Zeller* 
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CONTRIBUTION TO A MONOGRAPH OF THE INSECTS OF 
THE ORDER THYSANOPTERA INHABITING NORTH 
-AMERICA. 


By Warren Elmer Hinds, 
Of the Massachusetts Agricultural College, 


INTRODUCTION. 

Very little attention has been given to the Thysanoptera of North 
America. So far as I can learn, descriptions or names of only twenty- 
three species have thus far (June, 1902) been published, besides three 
which have been recognized as previously described from Europe. 
Of the twenty-six species thus known in this country, four at least are 
certainly unrecognizable {Li mot helps tritie! Packard, Phheothrips malt 
Fitch, jP. ertryte Fitch, Thrifts phylloxera Riley). Of the remaining 
twenty-two, six have been found identical with previously described 
species and therefore become synonyms—the large number is not 
surprising as many of the early descriptions are entirely too brief to 
insure positive identification. Therefore only sixteen species have 
hitherto been known to occur in this country. We may say that 
almost no systematic work has been done on the order in the United 
States, and, with the exception of a study of the Thripida? of Iowa,” 
bv Miss Alice M. Beach, most of the descriptions are scattered 
through different publications. I have endeavored to collect and 
pmsent here such important facts as have already been published 
relating to members of this order, together with the observations 
which I have been able to make. An attempt has been made to place 
the work upon a systematic basis, and in order to make the descrip¬ 
tions uniform, and thus comparative, all the existing types that it has 
been possible for me to see have been examined and redescribed. In 
all, thirty-seven species are thus treated in the systematic part of this 
paper. Other descriptions which it has not been possible for me to 
place are given together by themselves in the hope that some one 
more fortunate or skillful than myself may have material by which 
to identify them. 

Proceedings U. S. National Museum, Vol, XXVI—No* 1310. 
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There are given herein descriptions of eighteen species which I 
believe to be new, all but two of them having been collected at 
Amherst, Massachusetts, and within a radius of 2 miles of the Massa¬ 
chusetts Agricultural College, but even this field has not yet been 
thoroughly collected. The abundance of new species obtained within 
such narrow limits shows us how very little has been done upon this 
order and therefore it will not be surprising, when more attention 
shall be given to these tiny insects by collectors, if this small order, 
which has been considered as insignificant in numbers as well as in 
the size of its individuals, should prove to be quite extensive in the 
number of its species. Of the new species described in this paper, a 
complete set of typej* has been deposited in the Massachusetts Agricul¬ 
tural College; a set of cotypes, so far as the}'' exist, has been deposited 
in the United States National Museum; a third set of cotvpes I have 
retained for my own use, and the remainder I have also deposited in 
the Massachusetts Agricultural College. The number of specimens 
from which the species has been described follows each description. 
Eleven of the thirteen previously described American species have 
been redescribed as have also a number which I believe have been 
previously described in Europe. Descriptions of early stages have 
been given where known and the authority therefor noted in each 
instance. It will be noticed that in all cases the description of the 
female precedes that of the male, or the latter may be wanting 
entirely. Among the Thysanoptera the females are much more 
abundant than the males and also more characteristic when both are 
known. For these reasons all of the descriptions are based mainly 
upon the female. It would be impossible to give a bibliography of 
the species of this country without including many references to 
European works. Therefore the bibliography is intended to include 
the literature of this order for the world rather than for North 
America alone. Each reference has been numbered so that it could be 
referred to by numl>er when desired without repeating the whole title. 
Such references have been made by inserting the bibliographical 
number inclosed by a parenthesis where authority for a statement is 
referred to, thus, (I). 

I desire here to acknowledge that I am under many obligations to 
those who have assisted in making this paper more complete by kindly 
loaning type specimens, without the examination of which the identifi¬ 
cation of several species could not have been certain. I should state 
that these types were not loaned to me directly, but to Prof. C. H. 
EernalA, who kindly took upon himself the responsibility for them, 
hot as I have been the one to profit by them it gives me pleasure to 
exjateoe ms thahks td Prof. J. H. Comstock, through whose kindness 
I wm able to see the type of ImmthHps poaph ag us; to Prof. Herbert 
Osborn for the privilege of examining at my leisure his type of Thrips 
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striata / to Prof. C. P. Gillette for the loan of his supposed Thrifts 
striata*; to Prof. H. E. Somers for sending the types of Miss Beach 
and Professor Osborn, with their kind permission, to Dr. Henry 
Lzel for the positive identification of Thrifts tabaci with his Thrifts 
communis, and finally to Dr. L. O. Howard and Mr. Theodore 
Pergandefor giving me access to the material in the United States 
National Museum collection. 

This paper forms the major portion of a thesis for the degree of 
"-.doctor of philosophy at the Massachusetts Agricultural College, where 
ihEkiS^been prepared under the supervision of Prof. Charles H. Fernald 
and Dr. Hgnry T, Fernald, who have charge of the work in the depart¬ 
ment of entomology. To both, for the many ways in which they have 
guided and encouraged me in the work of the past three years, I give 
my heartiest thanks. 

HISTORY OF THYSANOPTERA. 

These insects were first described by DeGeer in 1744, under the 
name Physapus (2). Linns?us ignored this name and placed the four 
species known to him in a genus which he called Thrifts , locating it in the 
order Hemiptera, immediately after his genus Coccus (5). In 1806. C. 
Dumeril raised the group to the rank of a family, which he called 
Vesitarses or Physapodes but retained it in the order Hemiptera 
(44). C. F. Fallen (47), in 1814, changed the name of the family to 
“‘Thripsites, 15 but did not change its ordinal position, and this name 
was retained by Newman (til) as the name of a natural order," which, 
however, had only family value. In 1825, Latreille (50) used for 
them the names Thripsides and Physapi. A. H. Halidav, in 1836, 
published an extensive study of the British insects belonging to this 
group and concluded that they should be given the rank of an 
order, for which he proposed the name Thysanoptera (63). Probably 
about two years later, Burmeister (69) also gave them ordinal rank, 
with the name Physapoda, since which time most writers have 
adopted one or the other of these ordinal names. Those who adopt 
Physapoda appear to base their preference largely upon the priority 
of DumeriFs use of the name Physapodes, Physopoda (Physapoda) 
being a re-formation of the term. It does not, however, seem to the 
writer that this position can be sustained, as at that time there was no 
genus Physapus, DeGeer's name having no standing, as it was given 
before the tenth edition of Systerna Naturae. 0 

It seems therefore that Haliday was the first to give the group the 
rank of an order and to apply thereto a properly formed ordinal name: 
Thysanoptera, from Sicravas, a tassel, and nrepov^ a wing. This 
basing of the name upon characters of the wings is in accord with 
general usage in the various orders of insects. I believe that Thysejn- 

See Canons V and XHI, A. O. U. Code, 1892. 
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opt era can claim priority and coriectness of formation and should 
therefore be adopted. 

While the M*ientific name of the group has been subjected to so 
many changes, the mo>t frequently used common name has persisted 
un changed since the time of Linnams. It is nothing more or less 
than the name which he gave to the genus Thrips, and is now applied 
in the same form to any individual of the order. It is therefore 
incorrect to drop the when referring to an individual, as is 

frequently done. Thrips is a Latin name derived from the Greek 
Srpuf,\ meaning a wood-louse, and is in the singular number an^ mas¬ 
culine gender, as will be also all generic names of which it forms the 
termination. 

Various other common names based upon two of the most striking 
characters of the group have also been used to a limited extent: Blad¬ 
der feet <Blasenfus^e or Vesitarses), referring to the peculiar structure 
of the extremity of the leg. is appropriate and much used by German 
writers. Fringe-wings, from Thysanoptera. has also been used, but 
much more rarely. 

SYSTEMATIC POSITION OF THYSANOPTERA. 

The systematic position of this group has undergone unusual change 
since its establishment by Linnseus. Working as he did upon the 
most striking superficial characters. Linnaeus recognized in Thrips 
certain affinities with the Hemiptera-Homoptera, in which order he 
placed them. About 1828 through the anatomical studies of Straus- 
Durchehn and Latreille. sufficient evidence was obtained to lead 
Latreille to separate them from the Hemiptera and place them among 
the Orthoptera. By other writers they have been regarded as Pseudo- 
neuroptera, but at the present time the general opinion is that they 
form an order by themselves. 

So far as the writer can learn* the best work dealing with this ques¬ 
tion has been done by Jordan (309). His studies were made princi¬ 
pally upon lid loth rip# drac&na? Heeger, representing the Terebrantia 
and PMimthnpa Immneu Jordan, representing the Tubulifera, but 
many other species were also considered and his conclusions are based 
upon anatomical (both external and internal) and biological considera¬ 
tions. The following is a free translation of a portion of Jordan’s 
conclusion. 

In regard to the place of Physapoda, we must classify them according to their 
immersed germ hand and their larval form in the line of the Orthoptera, Horuoptera, 
Hemiptera, wherein they should be placed according to their anatomy and biology. 

In habits the Fhysapoda, especially the larvfe, resemble small Cicadellinae. The 
of thrips is found in such marked degree that the mouth cone comes 
m lie madder the prothomx as in the case of Homoptera, especially Phytophthira. 
The Btx&fcerand position of the oceBi resemble® the Orthoptera s. I more than the, 
^ Homoptera^ while the position of the antennas is similar to that of the Orthoptera 
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ami Aphi<L<*. In the structure of the mouthimrts, the Physapoda are not as far 
removed from the Orthoptera are the Rhynchota; the Phvsapod proboscis is of a 
type between the biting mouthparts of Orthoptera and the sucking mouth of the 
Rhynchota. by which it is not meant that the Homoptera have developed from our 
Physapoda. The biting mouth organs of the Orthoptera are here concealed by the 
tran-d* »rmation of the mandibles into piercing bristles and the growing together of 
the labrum with the maxilhe and labium, while the piercing bristles form a short 
tube to the sucking proboscis. In this respect the Physapoda should he considered 
as Rhynchota together with the Homoptera anti Heteroptera. 

Thrips have the free prothorax m common with the Orthoptera s. 1. and the Ryn- 
chota. The development of the me&u and metathorax shows that at least the meta- 
stemum anti mesosternum are nearly equal to those in the Orthoptera, while the 
absence of the ruetaphragma, which is always present in the Orthoptera, and the dis¬ 
appearance of the long metathoraeic muscles which are not reduced there, bring 
Thrips into close connection with the Homoptera. The first ventral ring is main¬ 
tained through the absence of the first ventral plate and the entrance of the dorsal 
plate into the thoracic covering in the Physapoda just as in many Orthoptera s. I., 
but a quite .dmilar condition is also shown in the first abdominal segment of the 
Homopteroua PsyllnUe, a sign that Orthopteroid characters may be retained even in 
genuine Rhynchota. 

A reduction of the system of venation of the wing takes place in the Phytophthira 
as in the Physapoda, but not in the same degree in the Orthoptera s. 1. Th*' Physapod 
wing is a Phvtophthiran Ming in which the large spread is greatly reduced, as in the 
Pterophoridie, by the development of long fringes. 

In regard to the concentrated nervous system, Thrips come very close to Rhyn¬ 
chota and are far removed from the Orthoptera, but in this connection it is worth 
noting that the aberrant Mallophaga, provided with biting mouth parts, also possess a 
concentrated nervous system. Aside from these doubtful cases, all other Orthoptera 
have a developed chain of ventral ganglia. The tracheal system of Thrips has the 
small number of three or four pairs of stigmata. We find the stigmata reduced 
usually in the 1 >reuthing organs of holometabolous insects. Among the Rhynchota we 
find it as in the CoeeiiUe; all other Rhynchota and the Orthoptera are holopneustic. 
The alimentary canal of Physapoda is characterwed by the possession of four mal- 
pigbian vessels which occur in like manner in all Rhynchota with the exception of the 
Aphids which have none, and the Coccidne which have two urinary organs. The 
Orthoptera have a large number of urinary tubes, with the exception of the Termi- 
ticlfp and Psocidie with six and the Mallophaga with four. The long, slender {eso¬ 
phagus of Terebrantia which reaches even into the abdomen is found also in the 
Psyllidse, the large loop of the midgut of Terebrantia is characteristic of many Homop¬ 
tera, but in these the enlargement of the loop of the gut running back, takes place 
at the beginning of the midgut 

The male sexual apparatus, with its simple, often pear-shaped testes, resembles the 
Mallophaga about as much as the Phytophthira; the female organs, from the rosette 
arrangement of the ovarian tubes, resembles the tubes in the Rhynchota; the want 
of connective strands of the eggs with the germ area places the ovaries especially 
beside those of the Cicadellina?. The genital armature of the Terebrantia is found in 
the Orthoptera and Phytophthira. 

In anatomical respects, therefore, the Physapoda come nearer the Homoptera than 
the Orthoptera s. ! There is also a series of biological facts which strengthen still 
further the connection of these insects with the Homoptera. First, I would recall 
that the Physapoda with their nymph and pronymph stages, in which they take no 
nourishment, exhibit a very similar transformation to that which is known to .take 
place in Coccid males. The parthenogenesis of Thrips is not Orthopteroid, flat it 
method of reproduction which is peculiar chiefly to the Phytophthira. ‘ The toegjowfljft 
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occurrence of apterous species without rudiments of wings, the condition that one 
sex is so frequently winged while the other is wingless, that among the normally 
winged species there appear individuals with reduced wings, that the latter phenom¬ 
enon occurs especially toward autumn; all these are occurrences which take place to 
a considerable degree in the Phvtophthira. 

The manner of nourishment of Thrips, their life in larval colonies, the rapid and 
successive development of each generation, the sucking of plant roots by the larvae, 
the periodical swarming of multitudes of the winged species give to Thrips through¬ 
out an Aphid-like character. 

. Therefore we can not doubt that we must separate the Physapoda from the 
Orthoptera s. 1., but we must still determine whether we may incorporate them into 
the Rhynchota. If we maintain the division of the insects into eight orders (Thysa- 
nura, Orthoptera s. L, Rhynchota, Neuroptera, Lepidoptera, Diptera, Hymenoptera, 
and Coleoptera) and include in these orders the aberrant Siphonaptera, Mallophaga, 
Strepsiptera, the first in the Diptera, the others in the Orthoptera and Coleoptera, 
then we must also consider the Physapoda as Rhynchota and divide the Rhynchota 
into Heteroptera, Homoptera, and Physapoda. 

But if, according to Brauer’s classification, we break up the conglomeration of the 
Orthoptera s. 1. into several orders of insects equivalent to the well-defined Coleop¬ 
tera, Hymenoptera, Lepidoptera, Diptera, and Neuroptera, and also consider the 
aberrant Siphonaptera as a single order, just as the Bryozoa, Echinorhyncha, etc., 
represent aberrant types of worms, then there is no necessity for destroying the unity 
of the type of the Rhynchota by the incorporation of the Physapoda, but we can 
erect for Thrips a new order, the phyllogenetic value of which we find in that they 
have branched off from the line of the Orthoptera-Homoptera-Heteroptera where the 
Orthopteroid characters of the Homoptera are not entirely suppressed, and that they 
exhibit special mouth parts which morphologically still remain somewhat Orthop- 
teioid, but functionally are quite Rhynchotoid. The Mallophaga with their Rhyn- 
chota-llke nervous system and their four malpighian vessels must have branched off 
before the Physapoda. Their special connection with the Physapoda arises from 
the form of the tracheal stigmata in the development of the thorax in which the 
metanotum, as in the Physapoda, is larger than the mesonotum in contrast with all 
Rhynchota and Orthoptera. If we collect the Mallophaga, Psocidse, and Termiticke 
as Corrodentia with Brauer, then we must place Physapoda in the system between 
Gorrodentia and Rhynchota. 

COLLECTION OF THYSANOPTERA. 

As the life habits of species of this order differ very greatly, the 
methods of collection must be varied according to the species. The 
majority of these insects are to be found in flowers, grass, etc.; many 
are found exclusively in turf or near the surface of the ground; others 
are taken most commonly under the bark of trees, on foliage, etc. 

For the grass-inhabiting species, I have found a short-handled sweep¬ 
ing net, made of fine muslin, most serviceable. Other cloths may be 
used, but the texture must be considerably finer than that of cheese 
cloth or many of the smaller species can easily pass through it and 
escape. As a white background greatly facilitates the observation of 
entail creatures,, the contents of the net may be carefully exam- 
hied, by slowly turning it inside out without emptying it or the net 
misy be emptied and the contents be examined upon a sheet of white 
.ygaper carried for the purpose. Small phials serve as convenient recep- 
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tacles for the collections from various plants or other sources and thus 
they may be kept separate if desired. The most convenient method 
yet found for catching these lively little animals is to moisten a fine 
camel's-hair brush and place it directly upon the escaping actively 
jumping or flying forms. Those that are more sluggish in their move¬ 
ments can be easily lifted upon the point of the brush and transferred 
to the phial, which may be stoppered with a cork or wad of cotton. A 
label giving such data as it is desired to preserve may be placed in the 
phial or attached to the outside and a bit of the food plant may well 
be placed inside with the insects. In this bottle they may be kept 
alive for some time, if it is not convenient to preserve them at once. 

Uzel recommends for collection from flowers, inclosing the flower 
head, insects and all, in a four-cornered paper bag. folding the upper 
edge over twice and fastening with a pin. Flowers of only one sort 
should be placed in a bag. The contents of the bags are examined at 
home upon a sheet of white paper and the escaping creatures captured 
with the aid of a fine brush dipped in alcohol. In winter, dried flow¬ 
ers and grass stems yield many hibernating forms. 

Tree-inhabiting species may be found by beating over a white sur¬ 
face, or foliage may be collected and sifted by means of a fine beetle 
sieve, which is a great convenience for this work. In this way maybe 
found also many species inhabiting turf, moss, fallen foliage, or decay¬ 
ing bark. The sifting may be doue directly over white paper or the 
siftings collected by means of a fine bag fastened around the sieve and 
examined at the collector's leisure at home. Some species are known 
to inhabit certain oak galls and probably other galls will be found to 
shelter other species. The gall is, as a rule, the work of some other 
insect which the Thrips has appropriated for its home, but in Aus¬ 
tralia some galls are said to be formed by the Thrips themselves. Both 
Uzel and Jordan state that many inhabit fungi, hut I have not yet 
found any in such a location. 

PRESERVATION AND MOUNTING. 

Various methods of preserving these tiny insects have been tried. 
Being so small that it is impossible to study them without the aid of 
a compound microscope, the method has been sought for which would 
best preserve the natural form and color of the insect and the most 
satisfactory results have been obtained in the following simple way: 

The specimens to be mounted, having been brought into the labora¬ 
tory alive in small bottles, are quickly killed, and at the same time 
cleared, by dropping them directly into xylol in which they are left 
for about an hour. They may then be mounted directly in balsam dis¬ 
solved in xylol without danger of cloudiness resulting from moisture 
in the insect body. The mounts are clear, natural colors are well 
preserved, and when dried they are permanent and always available 
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for stu<l\. Working w ith such small injects, it is difficult to arrange 
thcui stttWactorih upon the slide, but with patience and care this can 
be tuvnmplishwl fairly well. The wings should he spread, and this 
condition ha-, as a rule, been most easily obtained by transferring the 
insect from the xylol to the center of a clean slide, and then teasing 
the winifs out to the desired position by means of a fine bristle. The 
balsam is then placed on the cover and gently lowered onto the insect. 
As the balsam spreads it tends to carry out the wings, legs, and 
antenna 1 so that they are in a position for study. It is a convenience 
in study to have two specimens on the same slide, one being dorsal, 
the other ventral side up. Specimens of different species should not 
be placed upon the same slide. If it is desired to keep a large num¬ 
ber of duplirates, it is not, perhaps, advisable to mount them all in 
this way, as they can be fairly well preserved by placing the living 
insects directly in aland 80 per cent alcohol. Alcohol is. however, 
liable, or even likely, to cause an abnormal distension of the lx)dy, 
especially with Tubulifera, and if some of these distended specimens 
are afterwards mounted permanently for study it will be found that 
their general appearance has become so changed that the species is 
scarcely recognizable. For this reason I can recommend alcohol only 
for duplicates of well known species and never for undescribed 
material. 

While balsam mounts, made as described, seem to be best for pre¬ 
serving the general natural appearance of the insect, mounts made in 
another way are more useful for study of the chitinous structure. 
Everything but the chitin is dissolved by allowing the specimen to 
maseerate for from twenty-four to thirty-six hours in a cold 10 per 
cent solution of caustic potash, or by boiling for a few minutes in a 
little of the same solution. When thoroughly cleared the specimen 
may l>e mounted directly in glycerin, or washed in water, dehydrated 
in alcohol followed by xylol, and then mounted in balsam. Such 
mounts can be examined under high-power lenses and reveal many 
fine details of chitinous structure which can not be seen in ordinary 
mounts. 

A few words in regard to glycerin mounts may save some one .such 
disappointment and loss as my experience with them ha* caused me. 
During one summer quite a large number of mounts were made by 
placing the insect directly into glycerin contained in a low cell, made 
either of white zinc cement or hard glycerin jelly, the cover glass 
bring carefully sealed on with the white zinc cement in each case. 
Biese mouate were beautifully clear at first and were placed aside for 
fitady during the winter. When examined again after a few r months 
they were found to be ruined and worthless. Nearly every specimen 
was more or leas thickly covered, especially around the spiracles and 
jhia membranous areas, with dense clusters of white, needle-like 
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crystals, many of which were also floating through the glycerin. 
As a result these slides, containing most of the results of a summer's 
collecting, had to be thrown away. The exact composition of the 
crystals was not determined, but it is supposed that they were mostly 
phosphates which had been dissolved in the juices of the insect's body. 
As the juices were gradually drawn out. the pliosphatic salts, not 
being soluble in the glycerin, were deposited as the white crystals. 

There are still other objections to glycerin as a mounting medium 
for Thysanoptera, though it may be all right for other insects. The 
dark pigment of the eyes is frequently dissolved out by glycerin, and 
spreads all through the head, suffusing it with a dark color, which 
obscures all details in that region. Furthermore, glycerin does not 
preserve the tissues of the body for a very long time. They gradually 
go to pieces, the segments spread apart, and the mount becomes 
worthless in the course of a few years. Of course this objection to 
glycerin does apply to the mounting of chitin which has been cleared 
from all soft tissues by treatment with caustic potash solution, as 
chitin is unaffected by glycerin. 

EXTERNAL ANATOMY. 

INTEGUMENT. 

Adult —The ehitinous skeleton of these insects is quite firm. The 
body wall is made up of strongly chitinized, rigid plates joined together 
by thin and very flexible membranes. The texture of the plates 
appears usually to be quite uniform in different parts of the same 
specimen. In the head, especially, several of them are so smoothly 
joined that no sutures are visible. The thin connecting membrane 
may be smooth and of a uniform thickness, or, as in many parts of 
the TubulifeTa, it may show a peculiar structure in the nature of regu¬ 
lar, distinct, very minute, plate-like thickenings, varying in form but 
often circular or hexagonal, giving a decidedly granular appearance to 
the area. 

The chitin is frequently thrown into more or less distinct folds or 
ridges, most frequently transverse in direction, but often branching 
and running together to form a reticulated structure. The back of 
the head and the pronotum are most frequently marked in this way. 
Sometimes the ridges become very thick and pronounced, and form a 
regular network over the surface so conspicuous as to be of use in 
classification ( Heliothnps , Parthenothrips, see Plate VI, fig. 64). This 
reticulation may extend over the whole outer surface of the body, 
legs, and even the fore wings, but always seems to be heaviest upon 
the head and pronotum. It is not known to occur in the iEolofchripidse, 
but is found in several species of Tbripidaa, and I have discovered it 
in an undescribed species of Phloeothripkke. * . / 
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In certain part^ of the body there are found invaginations of the 
eliitinou-.. external skeleton serving as advantageous points for the 
attachment of muscles. These can best he seen on the meso and 
metusternal plates of winged species of Thripidre. and are darker than 
the plates in color. Many species show a narrow, transverse line 
across the second to seventh dorsal abdominal plates near the anterior 
edge of each. This dark line is caused by a ehitinous. ridge-like 
thickening forming an arch on the inside of each of these plates. 

The chi tin of the skeleton is rarely entirely unpigmented. Pig¬ 
mentation may take place in the cuticle itself, when the color is usually 
gm\ . yellow, brown, or black, or color may appear from pigments 
deposited in the hypodermis or fat-body. Such deposits are usually 
very irregular and of a yellow, red, or purple color. Pigments are 
frequently present in both places in the same individual. Metallic 
colors do not occur. 

Ltn t'ii .—The chitin of the larva is much less firm than that of the 
adult, and there is scarcely any differentiation in texture or structure 
between the plates and connecting membranes. The surface is not 
reticulated, but is usually considerably wrinkled transversely and 
roughened, though sometimes it is quite smooth. 

Pigments are rarely present in the chitin of the larva, and when 
they do occur the colors seem to be limited to gray, yellow, or brown. 
I^ir\ re are usually of yellow or red color, but these colors are due to 
hypodennal or fat-l>ody pigments, and to some extent, perhaps, to the 
body fluids. 

Pupa.— The delicacy of the chitinous covering of the early stages 
can l»e seen during the period of transformation. It is then thin, 
smooth, ami often shining. The cuticle forms a delicate sheath around 
the wing*. antenna*, and legs, and toward the end of this stage can be 
plainly seen separated from the body of the inclosed adult. 

ujtjHmlit/t '*.—These are present in the form of hairs, 
bristles, or spines which are variously modified. They are frequently 
l*orne upon small warts or tubercles which can be moj»t distinctly seen 
upon the cheeks of many Tubulifera. The membranes of the wings 
are thickly set -with microscopic hairs, usually either darker than the 
membrane Itself or ^haring its color. In some species {Smefdhnjt^ 
various species) the abdomen is also thickly set with microscopic hairs, 
giving it a sleek, velvety appearance, and whorls of similar minute 
hairw often mark the antennal segments. The posterior fringes of the 
wings are always composed of long slender hairs, usually more or less 
spiral or wavy in appearance and inserted either directly into the edge 
of thawing (Tubulifera) or attached by a joint to a fixed base upon the 
edge (Terebrantia). This joint allows of motion only in the plane of 
the wfog and toward its tip; it facilitates the folding of the hairs into 
llghna with the edge of the wing when the latter is brought to rest. 
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In nearly all species numerous short, small spines are borne upon 
the various parts, especially upon the prothorax, legs, and antenna?. 
Larger and more conspicuous spines or bristles mark especially the 
exposed parts of the body such as the vertex of the head, the angles 
of the prothorax, the veins of the wings in the Terebrantia, and the 
last two or three segments of the abdomen. Special modifications of 
these larger spines are found in many adult Tubulifera in the form of 
hairs which have usually a slender shaft and at the tip are roundly 
knobbed or irregularly funnel-shaped, though sometimes they are 
short and cut off squarely at the tip where the}' are fully as large as at 
their base. 

Larva? and pupa? of both suborders, in many cases, bear such 
knobbed or funnel hairs which, when present in the pupa?, are even 
longer and more slender than in the larva?. The spines in many cases 
are placed in quite regular segmental rows, both in transverse and 
longitudinal directions. 

HEAD. 

The form of the head is peculiar and extremely variable. (See figs. 4. 
14, 27, 55, 93, 107, etc.) But while this variation is great between 
different species, the proportion of length to breadth in the same 
species is very constant. The different sclerites forming the head are 
so completely fused as to be indistinguishable and we can therefore 
designate the regions of the head only in a general way. The dorsal 
portion back of the eyes is called the occiput, that between the eyes 
and extending forward to the bases of the antennae is the vertex, 
between the bases of the antennae and the attachment of the mouth 
cone on the ventral side is the frons, while the sides of the head are 
called the cheeks (genae of other orders). The usual appendages of 
the insect head are present and will he considered separately. 

Antenna *.—These are inserted upon the extreme front of the head 
and stand quite closely together upon the front margin between the 
eyes. They are always much longer than the head and may be two or 
three times as loug. The number of segments is a character of much 
importance in classification and varies from six to nine. The form of 
the segments ranges from cylindrical to almost spherical, and this 
character is also of importance in classification. The spines upon the 
segments become more numerous as the apex is approached, and on 
the intermediate segments are mostly borne upon the apical half of 
each. The JEolothripidse lack the specialized form and arrangement 
of the spines which is found in Thripidse; their antennae are quite 
uniformly clothed with short hairs or bristles. In the Thripidse this 
general hairiness is lost, except in those species having whorls of hairs 
around intermediate segments, while a few much longer and usually 
more conspicuous spines are developed. The antennal spines of Phfcfe* 
ofchripidce resemble in a general way those of Thripidse. In Wh 
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tb* m fitanilii-*- 1 4-rtuin -pin**'- to have undergone much modifica¬ 
tion and t»» hu\* k become specialized a* spn&e organs of some particular 
si*rt. oee Plate XI. ti>r-. 12:!, 124.) They are larger than the un*pe- 
cializcd spines, thin walled and almost transparent, and usually end in 
a blunt point. In some species they are quite prominent, but as a rule 
are inconspicuous and require a careful adjustment of the light to be 
clearly seen. They are always simple in Phlceothripida? and are 
usually borne upon segments three to five, sometimes three to seven. 

In the Thripkhe similar structures are found, but they have under¬ 
gone even greater specialization in most cases. In a few genera 
{( s\ Lh*«>tlu'q>«, Apithotla'i]^ and PiU'thmothvq^) they are 

simple and stand singly, one to a segment, upon the outer angles of 
segments three, four, and sometimes five, and upon the inner side at 
about the middle of six. In most cases, however, it appeal's that two 
of these specialized spines have approached and united at their base, 
so that we find upon the upper side of segment three and the under 
side of four, near their tips, a peculiar crescentic organ having the 
same apparent stmeture as the specialized spines just described and 
borne upon a small stalk standing in a clear, membranous area. (Plate 
XI. fig. 123.) In some cases these organs are shaped much like the 
horns of cattle and are curved in two directions, being curved forward 
and also toward the axis of the antenna. The fifth segment sometimes 
bear* a simple spine and another one is also well developed upon the 
inner side of the sixth. The function of these structures is uncertain, 
but they are usually called sense cones. 

In the JEolothripfcUe an entirely different type of sense organ is 
found, though the two may possibly have much the same function. 
Upon the underside of segments three and four are narrow, much 
elongated longitudinally, thin, membranous areas, situated upon the 
outer half of each segment and a very small round spot of similar 
structure is similarly placed near the tip of segment five. (Plate XI, 
fig. 122.) These membranous areas strongly suggest an auditory 
function, but this is, perhaps, only a possibility. 

Abnormal antenna* are not uncommon, and one or both may be 
deformed. The most common variation is in the line of a reduction 
in the numlier of segments through the fusion of two or more of the 
apical ones. Such deformed antenme may not l>e shorter than the 
normal oues, but there is usually some reduction in length. In one 
case, at least {Ajtfiitttfhrijw tafm var. et m mitt k't>fnix) z there occurs a 
regular and apparently normal fusion of the two segments constitut¬ 
ing the style of the typical form with the sixth segment (Plate Y, figs, 
fi&fc Mr), which in this case is considered as a varietal distinction. An 
increase in the number of segments above the normal, by a division of 
one or more, is not known.. 

an ^ filla3 ftre extended forward in front of the head, and 
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are not normally laid back along the body when at rest. In the 
Terebrantia the first two segments are usually markedly broader than 
the others. 

Larval antennae vary considerably from those of adults. The num¬ 
ber of segments is constantly smaller, and the form is generally 
changed. Sense cones are not present, and the arrangement of spines 
is quite different from that in the adult. 

ORGANS OP VISION. 

Eyes .—Adult Thrips possess faceted eyes, which are borne upon 
the front angles of the head and extend downward onto the frons 
about as far as they do upward onto the vertex; rarely they are situ¬ 
ated farther back upon the sides of the head, but still near the front. 
They are circular, oval, or reniform in outline. The size and number 
of facets varies considerably in different species, as does also the close¬ 
ness of the facets to each other. The eyes are quite large, as com¬ 
pared with the size of the head, being together about one-half the 
width of the head through them. In many species, especially in Tere¬ 
brantia, they are strongly protruding ( Ileliothrip s, Parihmothrq'**)• 
The individual facets are usually considerably swollen, and small hairs 
project from between them, thus giving the eye a peculiar resem¬ 
blance to the surface of a raspberry. The cornea is quite thick, trans¬ 
parent, usually slightly tinged with yellow, and appears like a light- 
colored margin around the outside of the eye. The part of the head 
closely adjoining the eye is frequently also much lighter in color than 
the remainder of the head. 

The pigmentation of the eye is dense and dark, so that, as a rule, 
by transmitted light the eye is entirely opaque, while by reflected 
light it may be red or very dark purple in color. 

The eyes of larvae are much smaller and simpler than those of the 
adults. They consist of but few large, separated facets, and are situ 
ated farther back upon the sides of the head. 

Ocelli .—These are adult structures, and are not present in larvse, 
though the pigment of the developing ocelli can sometimes be seen 
late in the larval stage. They are not always present, however, even 
In the adults. They are three in number, situated more or less closely 
together between the eyes on the vertex of the head, and are placed 
always in the form of a triangle, with its apex forward. Rarely only 
two ocelli are present, and it is then the front one which is wanting. 
Ocelli are present in all winged forms, and usually also in the short¬ 
winged forms of winged species. They are absent, however, in 
entirely wingless species. 

MOUTH PARTS. 

The mouth parts of Thrips are difficult to study, and so 
modified that it has been found hard to determine their homologies. 
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Thi< fact accounts largely for the many changes which have been made 
in the classification of this group. It is now generally admitted that 
their action is largely suctorial. They exhibit structures which seem 
to ishow a transition from .a mandibulate to a haustellate form, and for 
this reason are of peculiar interest 

As a whole the mouth apparatus appears as a broad, unjointed cone 
attached to the extreme posterior edge of the under side of the head, 
being carried so far back that its attachment to the rest of the head 
lies largely under the pronotum (Plate X, fig. 111). The apex of the 
cone is usually quite sharp, but never as slender as in the Hemiptera. 
and lies, when at rest, in a depression of the prosternum between the 
fore coxa*. In many species the mouth cone is bluntly rounded. In 
the Terebrantia it is attached to the frons by a strongly chitinized 
thickening, running more or less obliquely across the under side of the 
head. In most species this dark thickening is nearer the left eye than 
the right and is connected by a similar thickening with the margin of 
the left eye (Plate XI, fig. 120). This connection is wanting on the 
right side, though a portion of the thickening still remains close to the 
right eye. In the Tubulifera the base of the mouth cone is much more 
nearly symmetrical and the connections with the eyes are entirely 
wanting (Plate XL fig. 127). 

Axffintnttry .—So far as we can learn. Prof. H. Garman was the first 
to call attention to the very peculiar asymmetry which is characteristic 
of the mouth parts of the members of this order, and he gave a new 
interpretation to certain of these parts, which we believe to be correct. 

Not only is the connection of the mouth cone, as a whole, with the 
frons asymmetrical, but also some of the individual parts of the mouth 
are markedly so. The most striking of these are the form of the 
l&brum and the absence of the right mandible. These parts will be 
considered more in detail by themselves. 

Zf&rtim .—The labrum forms the front wall of the cone (Plate XI, 
figs. 120,127). It is decidedl}- asymmetrical in all Thysanoptera, but 
especially so in the Terebrantia. It is irregularly triangular in form, 
does not reach to the endocranial thickening, but is attached by its 
broad base to the eiypeus by an indistinct membranous connection. 
From the base it narrows to the tip, where it is more or less rounded 
hi Terebrantia. but is quite pointed and spine-like in many Tubulifera, 
though bluntly rounded in others. It is drawn out much farther 
toward the right cheek than toward the left, and on the right side also 
approaches most closely to the transverse thickening. The labrum is 
visually ateuptly darker in color than the area between its base and 
thickening. 

H The aaixill® are broad, fiat, and external. Like the 

iahrumi tfeey are wedge-shaped or triangular in general form, and they 
llgoastitute fbe aide "stalls of the mouth cone. They taper toward their 
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tips, where they are quite sharply pointed and strongly chitinized, and 
may reach slightly beyond the labrum. At about the middle point of 
the side of each maxilla is borne a two or thz*ee segmented palpus. 
In the JEolothripidfe this is always three segmented and geniculate; 
in the Thripidse it is composed of two or three approximately equal 
segments and is straight, the segments being cylindrical but decreas¬ 
ing successively in diameter; in the Phloeothripidoe it is always two 
segmented and the segments are very unequal in length, the basal one 
being short and rounded while the second is long, slender, and cylin¬ 
drical. The terminal segment is in all cases provided with a few touch 
bristles which are but rarely distinctly and easily visible. 

Labium *—The labium is believed to be formed by the union of the 
second pair of maxillae and in many insects evidence of this can be 
seen, but in the Thysanoptera there is no visible suture along the 
median line, though sometimes a deep median notch is present at the 
tip. It forms the hind wall of the mouth cone and is, as a rule, con¬ 
siderably broader at the tip than the other parts. In many species, of 
Tubulifera especially, it is very broad and heavy at the tip, but in 
others it is narrowed and the whole mouth cone is then usually elon¬ 
gated and pointed. Standing closely together, each upon a membra¬ 
nous space a little to one side of the middle of the tip, are the two or 
four segmented, cylindrical, labial palpi. The maximum number of 
segments is here found also in the iEolothripida?, and the minimum 
number in the Thripidse and Phlceothripidse. Around the tips of the 
labial palpi are borne a few touch bristles similar to those upon the 
maxillary palpi. 

Within the hollow cone formed by the parts just described lie the 
protrusile, piercing organs of the Thysanopteran mouth. These 
organs are three in number and of two kinds. Their homologies have 
been confused by various writers. 

Mandible *—This is the large, unpaired, piercing spine lying on the 
left side in the mouth cavity. It has been variously interpreted as 
epipharynx, mouth spine, etc. In the right side of the head there is 
no trace, or but a mere vestige, of the corresponding organ. The 
absence of the right mandible appears to be closely correlated to all 
the asymmetry of the mouth parts of these insects. The mandible con¬ 
sists of two parts, though these are not separated in any way. The 
large bulbous base appears to be mostly muscular and is attached to the 
endocranial thickening behind the left eye close to the angle which is 
made by the endoeranium at this point, and about in line with the 
branch from this thickening running to the left eye in Terebrantia, 
which branch thus appears to form a strong brace. On the right side 
the absence of this endocranial branch is doubtless due to the non¬ 
development of the right mandible, and the labrum has grown oat 
farther on the right side to take the place in some measure of the 
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wanting -trueturf-.'. The muscular base is short and abruptly con¬ 
stricted. and from this point to the tip the mandible continues as a 
slender, strongly chitinized spine having a very sharp point. This 
structure i~ capable of protrusion for only about one-fourth of its 
length, and therefore appears to be used only for piercing the outer, 
tougher tissues of plants. The mandible in the Tubulifera is decidedly 
shorter and more bent than is that in the Terebrantia. 

Manllary lobes. —This pair of piercing organs has been considered 
by the majority of -writers as the mandibles, but such they surely are 
not. Dissection shows that they are attached by a movable joint to 
the bases of the maxillae. Each lobe is composed of two parts: A short 
basal, muscular arm or lever attached to the maxilla, and at the other 
end united to the enlarged, muscular base of the spine which is very 
blender and strongly chitinized. These spines are longer and more 
slender than the mandible and are developed alike on each side. When 
retracted into the mouth, the basal arm or lever extends obliquely for¬ 
ward so that the lever forms an acute angle with the spine, which then 
reaches just to the mouth, but when protruded the lever is brought 
down toward the mouth so as to straighten this joint, and the spine is 
thus thrust out from the mouth opening to a considerable distance. 
As these spines are more slender and protrude farther from the mouth 
than does the mandible, it appears probable that the latter is used to 
start the puncture through the hard, tough outer tissues, while the 
weaker, lobes of the maxillae, penetrating deeper through this opening, 
reach into the inner tissues. Some writers have stated that the three 
spines are hollow and used as suction tubes, but I have not found this 
to be the case in the species examined. 

There is a marked difference in length of the maxillary lobes in the 
two suborders. In the Tubulifera they are extremely long, and when 
retracted curve far forward under the eyes, while in the Terebrantia 
the bend of the lobes scarcely reaches beyond the transverse thickening. 
In the Tubulifera these lobes are altogether longer than the entire head 
, and can be protruded in many species as far as the hind edge of the 
mefiostonram. 

Other mouth structures .—Attached to the inner surface of the labium 
i attfe pertain other chitinized structures hai'd to describe and of uncer- 
^aJhnnadkjgy, hot considered by some as an hypopharynx. 

month parts of the larva are much the same as those 
^nduli, though weaker and less strongly chitinized. The chitin 
is abed at each molt, and may then be seen con- 
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chewing their food to anj degree, though it has been stated that par¬ 
ticles of leaf tissue have been detected in their excrement. This may 
be accounted for by the fact that the mouth pails are quite strongly 
chitinized at their tips, and so mai' serve, to some extent, to rasp 
or tear the tissues, small particles of which may be drawn into the 
alimentary canal with the sap. 


THORAX. 

(Plate XI, figs. 116-119,125-127.) 

The thorax is composed of three distinct segments, each of which is 
well developed. The prothorax is separated from the mesothorax by 
a deep constriction and is freely movable. The other thoracic seg¬ 
ments are closely grown together and form what is conveniently 
called the pterothorax. The larval thorax shows no particular ehitin- 
ized plates and its whole structure and the arrangement and develop¬ 
ment of the spines have been but little studied. 

Most previous descriptions of the thoracic structure of these insects 
have been very brief. Unfortunately Dr. Uzel has given the entire 
anatomical part of his monograph in Hungarian, and therefore his 
description of the thorax has not been available. It is evident that 
there is considerable variation in the thoracic structures in different 
species, and it may be that when carefully worked out these parts will 
be found to have considerable importance in classification, whereas 
they have not been used in this way heretofore. A general descrip¬ 
tion of the parts of the thorax is difficult to give and must be subject 
to much modification in many species as the homologies of some parts 
are not well established. 

Prothurax .—This segment is as wide or wider than the head and 
varies much in its proportions and form. It is rarely much longer 
than wide, usually exceeds the mesothorax in length, and in most cases 
approximately equals the metathorax. The form in the Terebrantia 
is usually more or less rectangular, with the sides and hind edge espe¬ 
cially somewhat rounded. This form is also found in some Tubulifera, 
but as a role among them the thorax is trapezoidal, being much wider 
at the hind edge than at the front. This trapezoidal form appears to 
be closely related to the development of the fore legs, since in the 
genus Chirothrij>s where the fore legs are extremely thickened there 
is found the same form of prothorax as in the Tubuliferan genera 
where the fore femora are also enlarged. 

The pronotum is strongly chitinized. In the Thripidse it is usually 
more or less transversely striated and often bears numerous small 
spines. In the other families it is generally smooth. 

In most Thysanoptera the prothorax bears long conspicuous spurts, 
the number and arrangement of which are much used in classifLoa£ip&, 
These stand usually around the outside of the pronotum—one cter two 
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at each angle and a pair on each of the transverse margins, and in 
some species one in the middle of each side. The maximum number 
is therefore twelve. When only one or two pairs are present they 
are at the hind angles. The form and size of these spines is also varia¬ 
ble. They may be quite short and inconspicuous or nearly as long as 
the protonum itself. In many Plceothripidse they are knobbed or 
funnel shaped at the tips. 

In a number of species of Tubulifera, a division of the pronotum 
into plates near the hind angles has been observed. Two triangular 
plates coming up from behind the middle on the side and at about the 
hind angles meet at a point considerably within the margin and above 
the fore coxa?. The prosternum is less strongly chitinized than the 
pronotum and at about the middle of the fore edge is often indented 
to accommodate the mouth cone. The insertions of the fore coxse are 
at the hind angles and the distance between them depends upon the 
width of the hind edge of the prothorax. In some species the proster¬ 
num appears to be entirely membranous, while in others there are two 
small plates between the coxa* near the hind margin. The episternum 
and epimeron are more easily distinguishable in most Tubulifera than 
in Terebrantia. 

J [emthoms .—The mesothorax is a broad, short segment, often the 
broadest of the body. The mesonotum is shorter than the mesosternum, 
thongh the latter approximately equals the metasternum as a rule, in 
consequence of which the division between the meso and metathoraeic 
segments is oblique. The mesoscutum is usually a rather hexagonal 
plate, somewhat broader than long, and has thickened edges which are 
bent inward and used for the attachment of muscles, as is shown by 
cross sections of this region of the body. A narrow prescutum can 
be easily distinguished in some species, though in others it appears to 
be closely fused with the scutum. On each side of the scutum is a 
membranous area upon which the fore wings are inserted, at the 
bases of which there are chitinous thickenings for the attachment of 
muscles and also serving as pivotal points. A small, curved, triangular 
tegula is present in many, if not all, Terebrantia. Upon its broad 
edge, next the base of the wing, it is furnished, in JEolothrips. with 
a row of five or six small, stout spines which point directly toward 
the base of the wing, upon which, very near its base, there stands a 
somewhat larger, curved spine which, when the wings are extended 
in flight, points toward and would appear to engage some one of those 
upon the tegula. This is a peculiar and interesting structure the 
purpose of which can only be conjectured. In Thripida? the tegula is 
present, but I have found no species having the spines fully developed, 
though little knobs or vestiges of such structures are present in some 
cases. The tegula is not always distinctly visible. At each anterior 
angle of the mesothorax there is a larger or smaller spiracle, which is 
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usually much elongated and narrow in Terebrantia, while in Tubulifera 
it is more rounded. In front of the spiracle a narrow plate extends 
up over the shoulder and meets the mesoseutum. This plate in some 
cases is only an upturned portion of the broad mesosternum, but in 
others is distinctly separated therefrom. This plate may he called the 
episternum, either separate or filled with the mesosternum. Behind 
the .spiracle and below the attachment of the fore wings, there are one 
or two quite broad skeletal pieces which are rather triangular in shape. 
The mesosternnm usually covers the whole ventral surface of the seg¬ 
ment and its edges bend upward at the sides (e. g., HHwth?ij>*+ see 
Plate XI, tig. 119). In some species, however, it is an hexagonal plate 
similar to the mesoscutum and but little larger, while the episternal 
and epimeral plates are elongated and meet the sternum upon the 
ventral surface. Upon the median line of the sternum there is in all 
species, though very weak in tlie wingless ones, a quite deep chitinous 
invagination more or less forked and serving for the attachment of 
strong muscles (Plate XI, figs. 117, 119, 127). These endothoracic 
structures are plainly visible in most species. The middle legs are 
inserted far apart at the very hind angles of the mesostcrmzni. 

J [vtothtnv.i*. — This segment is usually slightly narrower than the 
preceding and generally tapers slightly to the base of the abdomen. 
Its dorsal plates are two, usually distinctly separated: a scutum and a 
scutellum. On each side of these a membranous strip continuing that 
from the mesothorax. extends backward to the base of the abdomen. 
The hind wings are attached quite close to the fore wings and in a sim¬ 
ilar manner. Near the bases of the hind wings lies in Tubulifera a 
very distinct rounded or oval spiracle. This spiracle is present and 
visible in many (Uzel says all ^ ) Terebrantia, but I have been unable 
to find it in some species; in others it is extremely small and appar¬ 
ently functionless, while in still others it can be distinctly seen. The 
metasternum is broad and its edges curve upward around the sides of 
the body. At the frout edge of this side lies a narrow triangular 
plate, the met a-epistor Burn, while the meta-epimeron is here a narrow 
elongated plate lying above and close to the upturned edge of the 
sternum. The metasternum bears also a prominent endothoracic 
structure in the middle and the edges of the plates are often bent 
inward and thickened. The attachment of the abdomen is so oblique 
that the hind coxa? lie beneath the first abdominal segment. The hind 
coxa? are well separated and the sternum usually projects back between 
them as a distinct lobe or conical protuberance. 

Variation hi the structure of the jjterothovaw in wingless species ,—The 
pterothorax is similar in both short and long winged individuals and 
we may expect to find at times long winged specimens of usually short 
winged species. In species which are entirely wingless, however, of 
in those one sex of which is always wingless, a marked variation in 
Proc. N. M. vol. xxvi—02-7 
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the struc ture of the pterothomx is evident in the wingless individuals 
(Plate XI, fig. 12«i). The size of the pterothomx becomes greatly 
reduced in such eases as no great muscular development is needed to 
move the legs alone and the pterothomx is, perhaps, hut little larger 
than the prothorax. The dorsal plates of both segments lose the usual 
form and become rectangular and transversly broadened, extending 
over the membranous »pace which is usually present along each side. 
Xo traces of wings are present and there is no longer any place for 
them. As a consequence of the decrease in musculature the endo- 
thoracic structures have become verv much weaker, though still plainly 
visible. 


APPENDAGES OF THE THORAX: LEGS. 

The legs of Thrips are among their most characteristic structures 
and can hardly be mistaken for those of any other insects, whether 
short and powerfully thickened or long and slender. They are com¬ 
posed of the usual parts of the insect leg, which may be readily dis¬ 
tinguished. The attachments to the thorax are quite far apart and at 
the very hind edge of each segment. The fore legs are often shorter 
and thicker than the others and more specialized. 

Coxa .—This basal segment is large, usually subconieal and quite 
freely movable. The fore cox*, especially in Phloeothripida?. often 
bear a few short, very stout, sharp spines and one long spine at the 
outside, but aside from these spines the cox* exhibit little that seems 
to be worthy of note. 

Trochanter. —This is a short, small segment between the coxa and 
* the larger femur, its line of attachment with the latter being often 
considerably oblique. 

Femur. —This, the first prominent segment of the leg, is quite long 
and more or less cylindrical or fusiform. The fore pair is frequently 
distinguished by much greater thickness than those of the other legs, 
(especially in Phlceothripid*), the enlargement taking place in the upper 
side of the base and diminishing toward the outer end. In Chfrothrips 
the lateral surface is strongly ehitinized and bent backward somewhat 
at the tip so as to appear almost tooth-like at that point. In thickened 
femora, especially, the inner side toward the base is grooved to receive 
the base of the tibia when the latter is closed inward, and in a few 
species with this kind of femur the angles here have become sharply 
pointed and ehitinized so as to form two sharp teeth at the tip (Plate 
VIII, figs, 80, 90). 

, TSbm .—The tibia is, as a rule, about as long as the femur and more 

ne&tly cylindrical or often club-shaped in form. It is most slender 
nefcr its base where it is often slightly bent At the extremity within, 
in a few species, the tibia bears an erect, stout, recurved hook or tooth 
as it -is usually called. 
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TjiM *.—This is the most distinctive part of the leg. As a rule it 
is composed of two segments, though in larva? and the fore tarsi of 
many species hut one is present. The division between the two is 
oblique so that the under surface of the first segment is longer than the 
upper. Both segments are more or less cylindrical. The last segment 
terminates in a cup-shaped or hoof-like end which has been mistaken 
sometimes for a third tarsal segment. Upon the inner side of the fore 
tarsi are found .structures which are nearly always characteristic of 
families. The JEolothripidae, in both sexes and it is stated also in the 
pupal stage, bear upon the tarsus a peculiar hook-like structure the 
function of which is not understood. (See Plate I. fig. 9.) The finger¬ 
like hook is bent back upon itself, pointing toward the base of the 
tarsus and almost touches the point of a short, stout spine standing 
erect at its tip. In many species of Phloeothripkke, though not in 
all. there is on the inner side of the tarsus a more or less stout tooth 
which stands nearly erect and is slightly recurved at its tip. and when 
this tooth is strongly developed, the tarsus, so far as is known, has 
only one segment. The development of this tooth seems also to l>e in 
proportion to the degree of development of the fore femur and its 
function appears to be to act as a hook in giving a firm hold and thus 
assisting the little creature in crawling through small places. Some 
Pbkeothripidze show no traces of such a tooth and all grades of develop¬ 
ment can be found in different members of this family. Both sexes 
usually possess such a tooth, though that of the male is sometimes 
much stouter than that of the female. In the Thripida? the tarsi are 
simple, without either of these structures in nearly all species, only a 
few having a small tooth. 

The tarsi are usually said to be clawless, but I do not consider this to 
be always the case, for some species have one and some two distinct, 
apparently movable claws on the sides near the end. 

Sjjtnes .—Each segment of the leg may bear numerous spines, and 
some of these may be particularly well developed and worthy of note* 
In many Tubulifera there is upon the inner and lower side of the 
femur near its Imse a slender spine very much longer than any of the 
others. The hind tibia in most species of Thripidse is furnished with 
a row of stout spines along the inner side and in many species a pair 
of similarly stout spines is borne at the tip of each tibia. Other 
specialized spines are sometimes found. 

Bladder .—This structure, so remarkable and characteristic as to 
suggest the name Physopoda for the order, is protrusile from the end 
of the last tarsal segment. It is found in all species and in both adults 
and young, but its structure and action does not seem to be quite the 
same in the mature and immature stages. 

As has been said, the end of the adult tarsus is cup-shaped. . The, 
wall of the cup is firm and in some parts, especially the underride, 
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strouglv chitinized. Into the mouth of this cup is fitted a very deli¬ 
cate, protrusile, membranous lobe or bladder. When the foot is 
mixed or at rest, the bladder is wholly withdrawn into the end segment 
and becomes invisible, as is the case in a majority of mounted speci¬ 
mens. The end of the tarsus is now blunt and flat and often seems to 
be minutely haired. The bladder is, however, always protruded and 
brought into action when the tarsus is put down or brought into con¬ 
tact with an object. The membrane is then pushed out and forms a 
lobe, larger in many cases than the cup portion which had previously 
wholly contained it. The mechanism of this complicated structure is 
very interesting but difficult to study. It h#s, however, been worked 
out, partially at least, by both Jordan and Uzel. The following para¬ 
graph oil this point is gathered from Jordan’s description and my 
own observations: 

Bhi<ldei' Meehan i*m .—A strong chitinous rod, attached to muscles 
in the tibia, runs out through the tarsus and ends in the broadened, 
heavily chitinized under surface of the cup. The end of the plate is 
drawn out into weak cords running to the outer parts of the cup wall. 
Opposite the chitinous rod lies a double fork provided with a joint. 
The fork is cut short at a chitinous rod lying in the terminal seg¬ 
ment of the tarsus and is movably joined thereto. Both arms of the 
fork are connected with the chitinous rod at their base by a tendon. 
Between the fork and the terminal plate of the chitinous rod the wall 
of the cup Is usually thin and quite transparent, but in Phlmothripida? 
especially it is quite strongly chitinized and opaque. Looking down 
upon a foot that is inactive (bladder retracted) so that the chitinous 
rod lies along its middle line, the end appears more or less pear-shaped 
and small. Upon the surface lies the terminal enlargement of the 
rod, while the double fork occupies the sides. Between the tips of 
the fork the extremity appears folded in toward the middle. When 
the foot is brought into action the chitinous rod is drawi. back some¬ 
what, so that the attached fork is erected and spread out. The previ¬ 
ously invisible bladder is now thrust out from the end of the tarsus. 
The ends of the folk and the chitinous rod continue into the bladder 
wall as fine rays. The bladder is elastic and very mobile, easily ac¬ 
commodating its shape to the surface upon which it rests. Looking at 
a larval tarsus from the side, the chitinous rod is seen to run obliquely 
from the middle of the tibia to the under wall of the cup. Here it 
appears to end suddenly without being broadened into a plate as in 
the adult; still the end of the rod is continued into the wall of the cup 
m fine rays. The dorsal part of the cup is occupied by a curved claw, 
th© basal part of which is attached to a sort of bracket-like thickening 
of the wall of that part of the end segment at the base of the cup. 
Furthermore, the base of the claw is united to the chitinous rod by a 
sinew, and above the extremity of the claw the tarsus is drawn out 
Hie a membranous, longitudinally folded lobe. When viewed from 
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above, it is been that the ba>es of the claws are strongly broadened 
within and somewhat less so without, and that the inner prolongations 
touch and are flexibly joined together. Both claws are supported upon 
the bracket-like ring at the base of the cup, while the folded mem¬ 
branous wall reaches beyond the claws. The ehitinous rod unites near 
the support with the two tendons coming from the outer projections 
of the claws. When the bladder is brought into an active condition, 
the claws bend out from each other and the folded portion between 
them spreads out. while the distal portion, unseen in the inactive foot, 
becomes pushed out as the bladder. By a proximal pull upon the 
ehitinous rod the tendons are drawn back and the claw* thereby are 
spread out, moving around the bracket-like support with which they 
are connected as on a pivot. As the claws are grown together with 
the folded lobe, the lobe must be unfolded, but this does not explain 
how the membranous lobe can be protruded as a swollen bladder. If 
a swollen bladder be pricked or ruptured the blood pours out and the 
bladder collapses quickly. We must therefore conclude that 1 flood 
pressure, acting with the mechanism just described, is largely instru¬ 
mental in the protrusion of the bladders. 

Other orynm of doubtful function. —In the basal segment of the 
tarsus or the extremity of the tibia there has been found in a few 
European species a small, pear-shaped organ w T hieh has been consid¬ 
ered as a gland, and some have thought this the structure which pro¬ 
duced the swelling of the bladders, but as this supposed gland is much 
smaller than the bladder which it is supposed to till, this can not be, 
and its function remains still problematical. 

Near the line of union of the femur with the trochanter, Trybom 
has found in certain Phceothripidte an organ or a group of organs 
which suggest to him the auditory organ on the base of the tibia in 
some Locustida?. Trybom speaks of this structure as an elongated, 
thinly cbitinized area, almost transparent. The areas are found on the 
side of the base of each femur near the line of its union with the 
trochanter. They are variable in shape and may he' different on the 
opposite legs of the same pair. In each light area is a row T of round 
structures having a dark point in the center of each. 

These peculiar structures are. small and easily overlooked, but 
Trybom has seen them in many species of Terebrantia as well as 
Tubulifera, and the writer has seen them in every species in his own 
collection. It appears, therefore, that they are always present, but as 
to their function we can only guess. 

WINGS. 

The wings of Thysanoptera are no less characteristic than are their 
feet. To be sure each character shown by them may be found in the 
wings of some other group of insects; nevertheless the combination $0 
characters found here is nn ique. They are long, slender, membranous, 
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fringed, and not folded; they have few veins, and upon the hind edge 
of the base of each there is a usually distinct lobe or scale. The fore 
and hind wings are formed quite similarly. When at rest, the wings 
are folded back flat upon the abdomen, the fore wing covering the 
hind one completely and the pairs lying parallel in the Te rebran tia, 
while in the Tubulifera the wings all overlap at their tips so that the 
full surface of only one can be seen when they are at rest. The wings 
are usually about as long as, though sometimes much longer than, the 
abdomen, but in many Tubulifera they are shorter. The wings of 
JEolothripkhe are proportionally the broadest in the order, being in 
the middle al>out one-seventh as broad as their length. Those of 
Thripidse are much more slender, ranging from one-tenth in the fore 
wing of P<f/'fhtrnothrJj>8 to about one-twenty-sixth in that of some 
Sericothrip*; the average in the species of this family known to me is 
about one-fifteenth. Three general types of wing are found in the 
order, each of which is characteristic of a family. 

Finally type #*—JEolothripidee possess wings which are compara¬ 
tively broad, as we have seen. Their breadth continues nearly to their 
tips, where they are broadly rounded. (Plate I, fig. 2.) The hind 
wings resemble the fore wings closely in general outline and size. 

The wings of Thripidse are distinctly different from the preceding. 
Besides being much more slender, they taper from base to tip, where 
they are sharply pointed, the whole wing being usually slightly curved 
so as to be quite sabre-shaped. (Plate II, figs. 16. 23.) The fore wing 
of Parthenothfips approaches most closely that of JEolothrips, being 
broad and straight but pointed instead of rounded at the tip, and the 
venation is very different. The hind wings are somewhat shorter and 
narrower than the fore wings. 

The third type of wing (Plate VII, fig. 75), found in the Phlceothrip- 
idee, resembles that of iEolofchrips in being broad and rounded at the 
end. The hind wing is also similar in size and form to the fore wing. 
Jja some species the wing is narrowed in the middle so that it resembles 
somewhat a shoe sole. Other characters, as venation, fringing, etc., 
separate them very decidedly from the J3olothripid«e. 

Venation *—The venation is even more characteristic of the families 
. than the form of the wings. In the JSolothripicbe, the fore wings 
show the most complex venation found in the older. They are entirely 
hounded by a strong ring vein and pierced by two longitudinal veins 
extending from the base to near the tip, where they bend outward and 
join the ring vein. Four or five cross veins are also present* two 
uniting each long vein with the ring vein at about the first and Second 
thirds of the wing and one cross vein uniting the long veins before 
the middle. The hind wings have no fully developed veins. 

In the Thripidse the veins are much less prominent, except in Par- 
,» fhemthrijm. One or * two longitudinal veins are present, but cross 
have very nearly disappeared, though vestiges of most of those 
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found in JEolothripidie can sometimes he observed in this family. 
The hind wings have always one longitudinal vein, but no ring or 
cross veins. 

The wings of Phloeothripidre are marked by the absence of veins. 
In both fore and hind wings alike there is but a partial development 
of one median longitudinal vein. This is quite strong and marked at 
the base, but rarely reaches to the middle of the wing before it disap¬ 
pears. There is no trace of a ring vein. 

Fringing .—As a rule, fringes of long, slender hairs are borne upon 
both margins of the wing and so make up for the narrowness of the 
membrane. The hind fringe is always present, but the fore fringe is 
nearly absent in iEolothripicUe, always present in Phlceothripida?, and 
more or less fully developed in Thripida?. The front fringe consists 
of a single row of hairs which, when fully developed, are stouter in 
Terebrantia than those upon the hind edge, but in Phlceothripidse they 
are similarly developed on both edges. In some Thripida? the front 
fringe is vestigial, being very weak and sparse, or it may be entirely 
absent. On the hind wings the front fringes are more uniformly well 
developed than upon the fore wings, and both fringes are single. The 
hind fringe of the fore wing in Terebrantia consists of two rows of 
hairs so placed that they stand, when in flight, at different angles to 
the edge of the wing and thus by crossing give mutual support and 
form a mexsh-work which is more strongly resistant to the' air. The 
hind fringe hairs of both wings in Terebrantia are more or less wavy 
or spiral in form while those of the front fringes are straight, as are 
also both fringes in the Tubulifera. The hind fringes of both wings 
of Tubulifera are single except that near the end of the fore wing the 
fringe is double for a short distance. The length of the hind fringes 
is from two to seven times the breadth in the middle of the wing. 
Fringes are wanting near the base of the wings. 

The method of insertion of the fringes differs in the suborders and 
is of interest. In the wings of Tubulifera the hairs are inserted 
directly for some distance into the membrane of the wing, where they 
gradually disappear. They are so flexible near the base that they can 
be bent back along the edge when the'wings are folded at rest. In 
Terebrantia, however, the fringe hairs are borne upon small support¬ 
ing bases on the edge of the wing and are in general stiffer than are 
those of Phlceothripidse. One row of those upon the hind margin is 
attached differently from the other. The hairs stand upon small, 
conical, basal enlargements, to which they are attached by a joint so as 
to allow an easy folding of the long hairs toward the tip. Toward the 
base of the wing, however, the side of the somewhat conical support is 
drawn out into a point, which prevents the folding of the hairs toward 
the base and keeps them at nearly right angles to the edge,of the 
during flight. 
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Suites vjjiNi wings —In the Terebrantia the entire upper surface of 
the wing is thickly set with microscopic spines which are wanting in 
Tuhulifera. Besides these there are usually borne along the longitu¬ 
dinal and costal veins some larger, prominent spines, which vary in 
number, size, and arrangement sufficiently to give in many species of 
the Thripidse characters of specific and generic value. Those borne 
upon the costa appear intermixed with the fringe hairs, though really 
they are not in the same plane. Their development seems to be in 
inverse proportion to that of the fringe, so that when the latter is 
strongly developed the costal spines are not larger than those upon 
the other veins, but when the fringe is weak or absent the costal 
spines develop greatly and to some extent replace it. 

In JEolothripidie the spines upon the veins aie always quite small, 
while the front fringe of the fore wing is wanting. In Phlceothripkhe 
there are usually three stout, erect spines near the base of the vein in 
the fore wing. 

Taking flight -—It has been frequently noticed and mentioned that 
many of these insects throw up the end of the abdomen, much as do 
the rove beetles (Staphylinidse), as though threatening to sting. This 
movement is made to assist in the proper spreading of the wings for 
flight. When at rest, the fringe hairs lie along the hind edges of the 
wings and are more or less interlaced. As the abdomen is raised, the 
wings are drawn down over its sides in such a manner as to make it 
appear that the spines upon the sides of the abdominal segments are 
used to some extent as a comb by means of which the hairs are 
straightened out and put in their proper position. This operation 
often has to be repeated several times before the wings are brought 
into a condition for successful flight. The power of springing, pos¬ 
sessed by some species, also seems to be of assistance in taking flight. 
These statements apply only to Terebrantia, however, no observations 
having been made upon Tubalif era. 

Coordination of the t mngtt .—This is accomplished in a manner 
strongly suggestive of the Hymenoptera, though the structures con¬ 
cerned are less highly developed. Upon the costa of the hind wing, 
near its base, stand about five short spines in Terebrantia and two or 
three in Tubolifera, which are hooked at their tips. When the wings 
are spread in flight these tiny hooks engage a membranous fold on 
the underside pf the scale of the fore wing. Beyond these small 
books stands a single stouter spine which also forms a hook. From 
the hind angle of the scale of the fore wing proceed two long, stout 
spines, standing so closely together as to often appear like one, and 
these engage the solitary stouter hook on the hind wing. Thus united 
the wings move together, but as the connection is so near the bases of 
the wings it can not be very strong. 

v of the wings. —It is an interesting fact that in this order 
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the wings mar be fully developed, reduced to short pads not reaching 
beyond the thorax, or even entirely absent. Intermediate conditions 
are rare, though I have found a few specimens in which the wings 
were about one-half their normal length and entirely function Less, 
These three conditions may occur even in the same species (Clur<>- 
thr!ps man lent as Holiday). When the wings are reduced, the little 
pads are rounded or oval in shape and are laid closely upon the 
thorax. The fore pad is larger, bears a few small spines, and covers 
the spineless hind pad completely. No fringes are present, but the 
fore pad has a distinct scale. Try bom, who has made quite an exten¬ 
sive study of this subject (425), recognizes eight classes into which 
these insects may be divided according to the varying conditions of 
the wings. 

1. Both sexes entirely wingless. 

2. Males and some of the females wingless. 

3. Males entirely wingless, but females with normally developed 
wings. 

4. Long winged and wingless individuals of both sexes occur. 

5. Males and a majority of females with reduced, but a number of 
females with normally developed wings. 

b. Both sexes always short winged, 

7. Long winged as well as short winged individuals of both sexes 
occur. 

S. Both sexes always long winged. 

The appearance of a long winged generation following several 
which have short wings is strongly suggestive of a similar condition 
among the Aphid*e. In at least some species of Thysanoptera where 
this condition obtains the summer generations develop long wings 
while the fall generations are almost entirely short winged, so that 
nearly all the hibernating females have only wing pads. Long and 
short winged forms commonly alternate in the same sex, but short 
winged and entirely wingless forms of the same sex are not kno^v n. 
When only one sex is wingless it is the male. Wing pads are usually 
rather difficult to see, but their presence or absence can l>e deduced 
from the structure of the thorax, even though they are themselves 
invisible. 

ABDOMEN. 

The form of the abdomen varies from cylindrical to elongate-ovoid. 
In Terebrantiii the segments are nearly cylindrical in cross section, 
while in Tubulifera the abdomen is flattened, giving the cross section 
an elliptical outline. The terminal segments especially are differ¬ 
ently formed and characteristic of the suborders. The abdomen is 
always composed of ten segments, of which the second to the seventh, 
inclusive, are similarly formed in nearly all cases, while the others aie 
variable and bear the most distinctive characters of the abdometu ' [V 
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Tf't'JwintUi .—In the Terebrantia each segment except the first and 
the last three is composed of a broad dorsal plate reaching to the 
sides, a somewhat narrower ventral plate, and one or two very narrow 
plates on each side connecting these. Jordan states that one of the 
two pleural plates comes from the ventral, the other from the dorsal 
plate, but the dorsal pleural plate is sometimes wanting or indistinct. 
The dorsal plates of segments, two to seven inclusive, are usually 
strengthened, especially in the Terebrantia, by a chitinous ridge 
along the inside somewhere in the anterior third, and this appears 
externally as a darker, narrow stripe on these segments. The first 
segment has a well-developed dorsal plate covering the hind part of 
the oblique metathorax, and small side plates are present in some cases, 
while the ventral plate is so short and small as to be easily overlooked. 
In the females the ventral and pleural plates are wanting upon seg¬ 
ments nine and ten, the broad dorsal plate bending around the sides 
and approaching beneath to form the sheath for the ovipositor. In 
both sexes all the segments are similar except the last two or three, 
which in the females usually form a more or less sharp cone, while in 
the males, as a rule, the end is bluntly rounded; only a few species 
are formed alike in both sexes. 

Spines .—Each segment bears, as a rule, but few spines, which are 
small upon the anterior segments, but increase in size and prominence 
posteriorly. These are most prominent upon the sides of the seg¬ 
ment# and especially around the last two, wliere they are called anal 
spines and are frequently very long and stout. In some species, as 
Quaint&nce has observed (454), these stout anal spines are the weapons 
of offense and defense. 

T^ndifera .—In this suborder all but the first and the last one or two 
segments are formed alike. Each is composed of only a dorsal and a 
ventral plate joining at the sides by an indistinct suture. The ventral 
plate of the first segment is only slightly, if at all, developed, while the 
terminal segment appears to be a simple cylinder or tube and is fonned 
alike in both sexes. The dorsal plate,of the first segment, in some 
species, is drawn out anteriorly into a rounded projection, attaching to 
, the metathorax, and on each side of the projection is a separate side 
plate. The arrangement and relative development of the lateral spines 
is much the same as in the Terebrantia. As a rule, upon the dorsal 
plates of segments two to seven inclusive, on each side at about one- 
fourth the cross diameter of the segment from the edge, there stands 
a pair of peculiar, inwardly bent, acute spines, and outside of these 
there is frequently a segmental row of muqh longer, straight, blunt 
Sffines- . dorsal spines appear to serve entirely for the confine¬ 
ment of the wings when at rest The last segment bears at its tip a 
circlet hairs, usually as long as, or longer than, the 

segment ifceeif. 
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St!(jtaat<(. —Either three or four pairs of stigmata are present in 
Thysanoptera. In the adult they appear constantly at the anterior 
angles of the mesothorax, and on the sides of the first and eighth abdom¬ 
inal segments, while the fourth pair, always present in Tubulifera and 
sometimes distinguishable in Terebrantia as well, occurs close behind 
the attachment of the hind wings. Uzel states that four pairs of spi¬ 
racles are present in the Terebrantia. This is surely often the case, 
but the metathoracic pair is very small, and in some species I can not 
find it. even in specially prepared mounts, and in some cases where 
traces of the stigma can be found, I am convinced that it is vestigial 
and really function less. The mesothoracic stigma is frequently elon¬ 
gated dorso-ventrally, sometimes being very narrow. 

In the larva? the stigmata are situated at the front angles of the 
mesothorax and upon the sides of the second (instead of the first) and 
eighth abdominal segments. 

The structure of a stigma is peculiar. In a surface view at the 
sharpest focus, upon an anterior abdominal stigma of, e. g., Anapho- 
thrtjH * xtfhitm* cleared in caustic potash, the stigma appears to be 
made up of a number of irregularly polygonal, cell-like bodies, sep¬ 
arated from each other by dark lines and each cell showing one or 
more dark spots near its center. In focusing down onto its surface, 
its appearance changes quite strikingly. As it first comes into view, 
though before it is clearly seen, it appears as a dark field with quite 
regular, small, light spots, the dark lines giving a reticulate appear¬ 
ance. When a little more nearly in focus, the cells appear dark, while 
the central spots and the intercellular lines and angles are very much 
lighter. Brought into sharp focus, the cells are seen to be more irreg¬ 
ular than they appeared at first, the surface appears light colored, 
whereas formerly it appeared dark, while the intercellular lines and 
central spots have now become dark (Plate X, fig, 112.) This reversal 
of the light and dark parts is peculiar and very noticeable. On one 
side of the center a larger, rather indistinct, rounded area can usually 
be seen, which is the bulbous enlargement at the end of the trachea 
opening by a quite large orifice to the exterior. A cross view of a 
stigma (Plate X, fig. 113) shows a remarkable structure. The cellular 
areas are now found to be mushroom-like bodies with slender stalks, 
standing with their heads close together. These are quite strongly 
chitinized and dark. Whether the little air chambers between them 
connect in any way with the trachea has not yet been determined. 

SEXUAL CHARACTERS \ TEREBRANTIA. 

FeniaH# ovipositor ,—The most prominent external sexual character 
of the female is the ovipositor which is attached to the ventral side of, 
the eighth and ninth abdominal segments (Plate XI, fig. 121) % 
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plainly visible through the body of the insect. It is composed of four 
distinct plates or valves, two of which, forming the under or anterior 
pair, are attached to the very narrow ventral plate of the eighth seg¬ 
ment and two, forming the upper or posterior pair, are attached to the 
sides of the ventraliy extended dorsal plate of the ninth segment. The 
ovipositor as a whole is curved either upward (JEolotliripida?) or down¬ 
ward (Thripidie) and terminates in a very slender, sharp point. The 
valves lie very closely together, hut their inner surfaces are grooved, 
forming a passageway for the egg. The two plates on each side are 
fitted together in such a way as to slide hack and forth upon each other 
without being displaced. The upper edge of the lower plate is grooved 
and into this groove fits a ridge or tongue formed by the lower edge 
of the upper plate. The upper edge of the upper plate, except at its 
base, is fitted with sharp, saw-like teeth pointing toward the base of the 
valve. The lower plate is provided with similar teeth on the under 
side of its distal third, while the middle third bears a number of pecu¬ 
liar, broad-cutting teeth. The ovipositor is movably connected with 
the abdomen by a number of small supporting plates or levers which 
also assist in its manipulation. 

In at least two species of Thripidie known to me, the ovipositor does 
not appear to be functional though it plainly present (Chirothrips 
and Thnjbs jterplexux). 

When not in use, the ovipositor is drawn up close to the body and 
is received into, and entirely enveloped by, a membranous sheath 
along the last two segments which is made possible by the absence of 
the ventral plates at this place. The sexual opening is between the 
eighth and ninth segments in all Terebrantian females. 

As a rule the conical form of the tip of the abdomen also indicates a 
female. In many of the light colored species, just in front of the base 
of the ovipositor, is a plainly visible internal organ which has some¬ 
times been called the seminal receptacle. It usually appears as a 
small spherical or rounded body of an orange or brownish color, 
agreeing closely in this respect with the color of the spermaries of the 
males in species where males are known. This organ presents the 
same appearance, however, in certainly unfertilized females of bisexual 
species, and it is also always present, having the same size and color 
in several species known to me in which the males are extremely rare 
or possibly wanting altogether. Certainly a seminal receptacle can not 
be functional in parthenogenetic species, yet I have found this organ 
constantly present through eight or ten generations of a species bred 
in the laboratory where males were never produced. 

Male *—Males are, as a rule, considerably smaller than the females. 
The abdomen is usually bluntly rounded at the end instead of sharply 
conical, though a few species resemble the females in this respect. 
The stoutest spines are usually at the sides of the ninth segment. In 
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-Eolothripida* this segment is much larger than the others and is 
drawn out at its hind angles into hooks and processes which apparently 
assist in copulation. The sexual opening is between the ninth and 
tenth segments, and frequently from this point there protrudes more 
or less of the retracted copulatory apparatus, which is usually entirely 
drawn into the ninth segment through the walls of which it can be 
more or less distinctly seen. Three separate outer parts, which are 
strongly upcurved, can be seen proceeding from a complex basal part 
and the entire apparatus is protrusile. Within the abdomen the two 
elongated, irregularly pear-shaped, orange or brownish colored sper- 
maries are plainly perceptible, lying usually in about the seventh and 
eighth segments. Upon the ventral surface of the second to the 
seventh abdominal segments, inclusive, in many species there are dis¬ 
tinct rounded or transversely elliptical depressions found only in the 
males. Males are often lighter in color and quicker in movement 
than the females. 

TUBULIFERA. / 

Female .—The sexual characters of Tubulifera are much less distinct 
and numerous than are those of the other suborder. The end of the 
abdomen is tubular and the sexual opening is between the ninth and 
tenth abdominal segments in both sexes. In this region are also found 
the strictly distinctive characters. In the female the basal edge of 
the tube is regular and entire. Near the hind edge of the ninth seg¬ 
ment below there is a short, strongly chitinizcd rod (Plate X, tig. 115) 
which is dark and plainly visible in light colored .species, but when 
the body at this point is nearly opaque, the rod can not be seen and 
the question of sex is often in doubt. 

Male .—The male is usually smaller and more slender than the female, 
the sixth, seventh and eighth segments of the abdomen being noticeably 
narrower. The base of the tube is cut out below in the form of a 
semicircular notch (Plate X, fig. 114), which can usually be plainly 
seen except in very dark specimens, and through the opening formed 
by this notch the sexual apparatus can be protruded. The structure 
of this apparatus is much the same as in the Terehrantia and in light 
colored specimens it can be seen wholly retracted within the ninth 
segment. In some species this segment bears a broad scale at the base 
of the tube. In a few species the sixth segment bears on each side a 
thick, fleshy, unjointed appendage. The males in many species have 
more strongly thickened fore femora and stouter teeth upon the fore 
tarsi than do the females. 

Copulation .—This I have rarely observed, and therefore the follow¬ 
ing statements are mainly gathered from Jordan’s article (306). 

In the Tubulifera the male rests Upon the back of the female, and 
holding firmly to her thorax by his legs, he places the ventral s^rfaeo 
of his» abdomen along the side of the abdomen of the female and 
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the extremitv under the abdomen of the female, so that the ventral 
surfaces of the last segments are toward each other. The copuktory 
apparatus of the male is then pushed out, while the female bends the 
tube upward so as to leave the sexual opening free. Copulation lasts 
for about half a minute, when the female begins to move and the male 
leaves her back, but the connection is not at once broken, and the 
stronger female drags the attached, struggling male behind her for 
some distance. One male fertilizes a number of females successively. 
In one case Jordan states that a male of PUaoihrips brurmea Jordan, 
in one-fourth of an hour, fertilized six females, and his spermanes 

were still about half filled. . . 

In the Terebrantia the males are carried around upon the backs ot 
the females and the union takes place in much the same manner as has 
just been described for the Tubulifera. 

DEFORMITIES. 


Slig ht deformities are by no means rare. The most common form 
consists in a reduction in the number of segments in one or both anten¬ 
nae brought about, in most cases, by the fusion of two or more seg¬ 
ments at the end, though intermediate segments are sometimes want¬ 
ing. It frequently happens that the antenna with fused segments is 
scarcely shorter than the normal one. Only very rarely does it appear 
tW a reduction in number is the result of injury, though this would 
seem very possible. So far as is known, an increase over the normal 
number by a division of segments never takes place. Sometimes the 
wings are so deformed as to be useless. Deformities in the abdomen 
are very rare, but I have found two cases. One in which the posterior 
segments were constricted being abruptly smaller than the preceding, 
the other with a half segment wanting on the left side at about the 
middle of the abdomen. The right half of the segment was wedge- 
shaped, reaching in to the median dorsal line and giving the abdomen 
a corresponding crook at that point. 

REPRODUCTION. 


The method of reproduction in this group is of interest and also has 
an important bearing upon its distribution, bo far as known, it is 
always oviparous and sexual, but two distinct forms are common in 
most species. 

Bisexual, reproduction .—This is the normal and mobt common form, 
bat the two sexes are not found in anything like equal proportions, as 
are almost always more abundant than males. This may be 
the case and reproduction yet be entirely bisexual, as in some species, 
perhaps in all, one male fertilizes a number of females. Inafew species 
the males are found abundantly throughout the year; in others they are 
ab undant only at certain seasons; in others males are rarely found at 
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any time; in .still others, while the females are very abundant, males 
are unknown. The explanation for the relative scarcity or absence of 
males is found in the second method of generation. 

Tin isml reproduction. —Parthenogenesis is the usual mode of 
reproduction in at least ten species, all Terebrantia. and probably 
occurs very frequently in many other*, though positive statements 
can not be made upon this point until more extensive collecting has 
been done and life histories have become better known/' 

It seems that parthenogenesis must take place to some extent in 
those species in which the males are comparatively rare or are active 
for only a short season. However, no su?h thing as a regular alterna¬ 
tion of generations, as in Aphidze, is yet known to exist among Thy- 
sanoptera. In his studies of Pnrthmotr ynn drucufiue Jordan 'found 
that the normal method of reproduction in warm greenhouses was 
unisexual, while on plants standing in a cool room an abundance of 
males was developed, and this condition lasted in the cool room 
throughout the -winter season. The males of Aptinothrips rufm have 
been found only at haying time, and then onl}" very rarely. 

DISSEMINATION. 

It has already been noted that in most species there appear for some 
part of the season, in some generation or in one sex. individuals bear¬ 
ing fulfy developed wings, and we can not doubt that the wings play 
a large part in the distribution of the species. Certain it is that the 
power of flight is greater than would seem possible with such delicate 
wings as these insects possess. After harvest or toward autumn some 
species fly in large numbers, and in som£ instances have caused con¬ 
siderable annoyance by entering houses for hibernation. "Winds may 
easily carry them for considerable distances, and when so scattered it 
is evident that their power of parthenogenetic reproduction is of great 
assistance in the establishment of the species in a new locality* Spe¬ 
cies living under the bark of trees growing upon the banks of streams 
are probably often carried for long distances on wood floating in the 
water, as some species which have been observed are found to endure 
a large degree of moisture and oven submersion for some time without 
injury, and moist, decaying wood is their normal food. Species living 
upon cultivated plants, as in greenhouses, have doubtless been dissemi¬ 
nated in commercial ways. Strange as it may seem, a species which 
is entirely wingless {Aptlnothrips rufm Grudin) is one of the most 
widely distributed. It is hard to believe that this species can have 
attained its present distribution in both Europe and America through 
the slow method of crawling. 

« Males of the following species included in this paper are rare or unknown: Far* , 
thenothripa dracsenetf JEfeliothripa h&'inorrkoidaiis, ApHnothrips rufu$, Anaphotkripf 
tuSf Thrips tabacU Some others are too little known to be placed here. f ; : ( * | i 1 
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Perhaps it may not be too much out of place here to speak more par- 
ticularlv of other movements aside from flying.' The Tubulifera are 
very slow and deliberate in their movements, both in crawling and 
flying, and they never spring or ran. Terebrantia vary in this 
respect, though in general they are much more active, and many run 
quite rapidly and take flight quickly. Some possess a power of 
springing which is well developed and often used in place of flight. 
The abdomen, head, and prothorax are raised and the little creature 
balances itself by its middle legs. Then suddenly the upraised parts 
are brought down together and the insect is thi\>wn a considerable 
distance by the force of the contact. 

DEVELOPMENT. 

Ot'fjMMtitiun .—As may be inferred from what has been said of the 
sexual apparatus of the two suborders, each has its own method of 
oviposition. The Terebrantian female cuts a slit with her saw through 
the epideimis and deposits her eggs singly in the tissue of the plant. 
The process of oviposition is as follows in Anuphothrips sf flatus and 
will doubtless hold in most points for the group: 

The abdomen is raised somewhat and the ovipositor is let down 
from the sheath till it is nearly at right angles to the body. The 
abdomen is arched to bring the weight of the body to bear upon the 
slender saw, the valves of which are then moved back and forth upon 
each other by powerful muscles in the ninth segment. The toothed 
blades are gradually worked down somewhat obliquely into the tissue, 
and when the slit is sufficiently large there may be seen successive con¬ 
tractions of the abdomen as the egg is pushed out between the valves 
of the ovipositor and under the epidermis till it is nearly concealed. 
The entire operation requires about one and a half minutes, and upon 
its completion the female moves off a short distance to rest or feed. 
Occasionally the ovipositor becomes so firmly wedged in the plant as 
to hold its possessor prisoner for some time, frequently until death 
results {46*)). 

I feel sure that Thripsperplexus and Ghirothtips obatus will be found 
to deposit their eggs externally. 

The number of eggs laid by a single female has been observed only 
in the case of Aiuiphothrlps xi flat us* from a number of which an 
average of from 50 to 60 was obtained, the maximum average from 
a lot of 5 females being 72. These observations were made in the 
laboratory upon females confined in bottles. The percentage of eggs 
which hatched was also observed in this species and was found to 
vary in the laboratory from 35 to 40 per cent. It seems very probable 
that the artificial conditions under which these experiments were 
made must have in this case greatly reduced the percentage that, 
hatched below the normal. 
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Tubulifera deposit their egg> externally, either singly or in groups, 
upon leaves and flowers or under bark, etc., according to their habitat. 
The period of oviposit ion in all species in this order is quite long. 

Egg .—The eggs of Terebrantia are more or less elongated and 
slightly bean-shaped. They are colorless, delicate in structure, and no 
micropyle is apparent. The position of the eggs in a thin leaf is easily 
seen upon holding the leaf before a bright light, when they appear as 
brighter spots in the darker green tissue of the leaf. Eggs are laid in 
almost any green part of the plant, but not in the petals of flowers. 

The eggs of Tubulifera are of an elongate-oval shape, attached with 
the long axis perpendicular to the surface, and have at the free end a 
thickening of the chorion with a micropyle in the middle. The eggs 
vary from yellow to brownish in color. 

Embryology .—The development of the embryo can be observed in 
the translucent eggs of Terebrantia. Various writers agree in stating 
that the germ band is immersed. Before revolution the appendages of 
the embryo lie along the convex side of the egg, after revolution along 
the concave side. The length of the egg stage varies considerably in 
different species and, even within the same species, according to the 
weather conditions. So far as life histories are known, this stage 
appears to last from three to fifteen days in Terebrantia, but no record 
is found upon this point for the Tubulifera. The pigmented eyes of 
developing embryos are particularly prominent. If the egg bed dries 
the egg is quickly destroyed, but if moist, even though decaying, the 
development continues. 

Emergence of the larva. —When ready to emerge, the young Tere- 
brantian larva breaks through the tender chorion and pushes up 
through the slit in the epidermis made for the insertion of the egg. 
The larva works its way up till all but the tip of the abdomen is free, 
but remains supported by the tip in this upright position until the 
antenna? and legs have separated from the body, to which they are at 
first closely applied, and have become sufficiently dried and hardened 
for use. It then falls forward onto its feet and is ready to travel or 
to feed almost immediately. No observations have been found on this 
point for the Tubulifera. but just as their eggs are laid singly or in 
groups, so also do we find the larva?. 

Larval stage. —The length of the larval stage varies with the species, 
and the statements recorded place it at from five to forty days. 

When just hatched the head of the larva is very large in proportion 
to the body and the mouth parts are essentially like those of the adult. 
The thoracic segments are subequal. The abdomen is strongly con¬ 
tracted and very rough. As the larva glows the thorax and abdomen 
enlarge noticeably, while the head shows little change. In some spe- 
eies {HeUothrq^) the abdomen becomes strongly distended and shining’ 
as though under considerable pressure, and a globule of fluid eiwb 
Proc. N. M. voL xxvi—02-8 11 
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nient is frequently held by the hairs around the anus. The larva* are 
less active than the adults and have no power of springing. The lar¬ 
val antenna always has fewer segments than the adult. In Phloeo- 
thripida? the number is constantly seven. Thickened femora and tar¬ 
sal hooks do not occur, the tarsus appears to he one segmented, and 
claw* may or may not be present. The structure of the foot is much 
more distinct than in the adult. The eyes are not compound, but com¬ 
posed of a few separated facets, which are strongly elevated and always 
circular in outline. The number of facets increases in successive molts, 
but the circular form is retained. The rudiments of the ovipositor or 
genital apparatus appear on the under side of the eighth and ninth 
segment* as indistinct lobes. The food habits of the larvae are just as 
varied as are those of the adults, and *ome species are also found upon 
the roots of plants. 

Jfotfa .—From two to four molts appear to occur while in the larval 
stage, the last marking the change to the pupa. The chitinous cover¬ 
ing of the internal mouth parts and of the bladders can be distinctly 
seen in the cast skin. When larva? have become full grown they 
* cease to feed, l>ecome restless, and seek some very secluded place in 
which to mult. In this search they are so successful that in many 
species pupa? are haul to find. 

or PitjMt .—The metamorphosis of Thysanoptera is peculiar, 
for though complete in many re*pects, it is much less so in others. 
Two stages arc distinguishable while in the nymph condition. After 
the lust larval molt, the insect *till retains its larval appearance, the 
antenna? are extended, and the pro-nymph is moderately active. The 
wing pads are partially developed, extending to alx>ut the second 
abdominal segment, and the beginning of the formation of the adult 
appendages can be seen. After another molt, the true nymph stage is 
reached and the animal remains quiet unless disturl>ed, when it is 
capable of slight movement No food is taken during this period. 
The antenna? are laid back upon the head and prothorax; their seg¬ 
mentation has become indistinct and the adult antenna can be seen 
within the nymphal skin. The number of facets in the eyes greatly 
increases, producing the adult condition. The legs are inclosed in 
loose sheaths and the wing pads reach to and from the sixth to the 
eighth segments. The pads extend obliquely outward along the sides 
of the body and do not cover each other. The fringes appear along 
the edges of the forming wings, the fore fringe t»elng directed toward 
the tip and hind fringe toward the base of the wing. The forming 
lobee reptesentiiag the ovipositor elongate, and those on each side over- 
i !■ bp but remain separate. Within them develop the pointed valves of 
tfa$ adult ovipositor, which now extends to the tip of the abdomen. 
Thed^vek^mentof the male genital apparatus takes place in a very 
to that of the ovipositor of the female. The nymph stage 
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is passed in some secluded place, pupje being found in the loose soil 
about the base of the plant, in the leaf sheath, or some similarly pro¬ 
tected place, and many haye been recorded as transforming in galls. 
When these changes haye been completed, another molt takes place and 
the adult emerges. 

The most noteworthy points in the metamorphosis may be summa¬ 
rised as follows: The larva resembles the adult in general form and in 
mouth parts; wings are developed in external sheaths; the transitional 
stage between larva and adult is quiet, and during it no nourishment 
is taken. The metamorphosis is therefore intermediate between com¬ 
plete and incomplete. 

Hibernation. —Thysanoptera pass the winter in either larval, pupal, 
or adult stages. Many species, without doubt, hibernate in very nearly 
the same places in which they have fed. The bark-inhabiting forms 
remain in such places, together with many of the leaf forms which 
migrate onto the trunk. The dried stems of flowers and grasses shel¬ 
ter many species, while many of the leaf-inhabiting forms fall to the 
ground and are among those which may be found under fallen foliage, 
in moss, etc. Lichens and fungi shelter some as winter guests, while 
dead grass and turf contain many forms. It appears very probable 
that some of the larvae which have, been found upon the roots of 
plants were hibernating there rather than feeding thereon, as has teen 
supposed. 

The hibernating individuals appear to be able to withstand extreme 
degrees of cold and moisture. I have brought in a number of species 
gathered by pulling the frozen grass from bare mowings in midwinter 
after a temperature of—21° F. Upon being brought into a warm 
room, they very soon became active and ran about. 

Thrips emerge from hibernation very early in the spring, and as 
soon as their normal food plants begin to grow most of them are in a 
condition to deposit eggs for a new generation, which in some cases in 
Massachusetts hatch during the latter part of April or the first of May. 

length of life. —Few observations have been recorded upon this 
point, but it- seems improbable that even the longest lived exceed a 
single 3 ’ear. Among those species which produce several generations 
in a season, the hibernating individuals must live for at least seven 
months in the northern United States while the summer generations 
are much shorter lived. Their age however, as a rule, considerably 
exceeds the length of the life cycle, for oviposition is a slow process, 
and in Anaphothrips striatus is known to extend over a period of 
five or six weeks. As a result of this there is an indistinguishable 
overlapping of broods. I have kept a female of a midsummer gen¬ 
eration of A. striatvs confined in a bottle in the laboratory for almost 
five weeks. This species has eight or nine generations In a seapqri^ i 
and may therefore be expected to be one of the shortest lived; i|* * 
summer. : 
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ECONOMIC CONSIDERATIONS. 

DTJURIOrte. FORMb. 

Small and apparently insignificant though these insects are. the}" can 
not be disregarded from an economic standpoint. Only a few species, 
to be sure, must be considered as decidedly injurious, but the*e are 
widely spread and hard to control. Doubtless niueh damage, really 
caused by these tiny foes, has been attributed to more conspicuous but 
less injurious in>ects. The most important species in this country 
belong to the family Thripidie. The economic importance of each of 
thoe >pecies is considered in connection with its description, but 
there are, however, some general points worthy of note which may 
be considered together here. 

Ft* fling fatbits —Thrips are found upon most flowering and some 
flowerless plants. The general mode of feeding is the same through¬ 
out the order. The green parts of the plant, chiefly, are punctured 
by the piercing mouth parts and the sap withdrawn therefrom by suc¬ 
tion. The emptied plant cells become white and shriveled as they dry 
up and the insect, standing usually parallel to the veins of the leaf, 
moves on to fresh cells. The traces of their feeding are thus left in 
irregular streaks of dried, whitened cells. Behind them, as they feed, 
they leave rows of dots of dark colored excrement, which, it seems, 
have sometimes been mistaken for eggs. 

On flowers Thrips are most abundant in summer. Burmeister states 
that the nectar of flowers furnishes them with nourishment, and Per- 
gande has expressed a similar opinion (219); but this does not seem to 
me to be the ease, as when present on flowers they are found sucking 
sap, not nectar. They feed to some extent upon the petals, but not 
so freely as upon the green parts. The inner surface of the sepals is 
a favorite place for feeding and oviposition. The essential parts of 
the flower come in for their part of the general attack and it is just 
here that the greatest injury to the plant is caused. Injury of this 
sort has been reported, especially upon strawberries by Quaintance 
(454), and upon apple and other fruit blossoms by Osborn (218, 223, 
224), in which cases they caused so much injury to the styles by their 
punctures as to prevent fertilization and the setting of the fruit. (See 
j&uthrijM p. 152.) Probably Euthrijps fritici and Thripx tabaci 

are guilty of most of such injuries. Maliy has recorded a very similar 
injury to cotton bolls by an undetermined species of the family Thri- 
pidtap (341). Many other flowers, though perhaps of less economic 
* iinpduWiee, are similarly attacked. Flower species feed also upon 
'JjbflMpt 

the leases of plants and trees may be found a large variety of 
of which feed mainly upon the under surface of the 
Jfearos, j^obaWy chiefly for protection from sun, rain, and enemies, 
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though it is also possible that more tender tissues may be an attraction. 
Such species avoid the light and. if a leaf be turned over, the insects 
will move around to the under side again. The constant sucking of 
myriads of larva and adults soon causes the feeding ground to wither, 
the leaf becomes encrusted with dead cell* and dark colored spots of 
excrement and it is not long before its death results. Unless disturbed, 
most species do not travel much, and thus in time there appears to be 
something of a colony feeding around the place where the mother has 
fed and deposited her eggs. Though many plants thus suffer from 
the destruction of their leaves, the onion seems to be most severely 
afflicted. (See 73 trips tahoci* p. 1S3.) 

Grasses and cereals may be included in a third class in which the 
nature of the injury is somewhat different. Besides the abstraction of 
sap from the leaves of these plants, Thrips cause a greater injury by 
attacking the tender axial stems, thus cutting off: directly the supply of 
sap to the head, which therefore fails to bear fruit and may be entirely 
killed. This is the way in which "Silver Top"' is caused, and it is 
impossible to estimate with any degree of accuracy the damage which 
results to the hay crop. Besides working in this way, Thrips are 
charged with attacking directly the growing kernels of cereals. In the 
case of wheat, rye, oats, etc., they suck the nutritious milk directly 
from the growing kernels in the ear and produce an abortive condition 
of much, if not all, of the head, which is then called ^pungled. 11 

Greenhouse species appear to be becoming more numerous and moi'e 
injurious each year. The principal injury here is done to the leaves, 
and nearly all kinds of greenhouse plants are subject to attack. Thrips 
tahaei , which has recently come into prominence, especially in cucum¬ 
ber and carnation houses, has an unusually wide range of food plants. 
It has already proved to be a serious pest, capable of the complete 
destruction of a cron, and is exceedingly difficult to control. 

BENEFICIAL FORMS. 

Predaceous Thrips .—The late B. E>. Walsh once expressed the opin¬ 
ion that Thrips "are generally, if not universally, insectivorous, and 
that those that occur on the ears of the wheat, both in the United 
States and in Europe, are preying there upon the eggs or l&rvte of the 
Wheat Midge {Diplosis tritiei), and are consequently not the foes, as 
has been generally imagined, but the friends, of the farmer 51 (127 and 
132), Such an opinion from so eminent an entomologist is likely to 
have some basis in fact, though we question whether his conclusion is 
even usually correct. Thrips have been frequently found in the galls 
caused by other insects, either with the makers of the galls or alone, 
and the conclusion has been drawn, though frequently, we suspect 
without a direct observation to that effect, that the Thrips were prey- s 
ing upon the makers of the galls. Walsh also writes that he hqs 
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" found Thrips preying upon the gall-making larva* of more than 
twenty different galls, that there is now no manner of doubt in my 
mind that Thrips is a true cannibal insect'" (132). All recorded 
observations which I have seen seem to agree that such gall-fre¬ 
quenting forms belong to the Phheothripidfe, and in very many of 
the cases noted it is said that they are in the pupal stage (123). 

It seems to me entirely possible that in many eases their presence 
in the gall may be incidental, they having entered it for protection. 
It is impossible for Thrips to make for themselves an entrance into 
any closed gall, and when present in such it can only be after the exit 
of the gall maker or some parasite upon it, so here certainly the Thrips 
is not predaeeous. Furthermore, it does not seem improbable from 
what we know of the food habits of the Tubulifera, which feed mainly 
upon leaves or decaying wood or fungi, thatthey may live peacefully in 
company with the true maker of an open gall which they can readily 
enter, iinding there the same favorable conditions for abundant food 
and a secure retreat as does the gall maker. Phylloxera galls have 
often been found to contain Thrips. but the same doubt exists as to 
the real purpose of their being there. Walsh states that he has found 
six or seven red Thrips pupie in nearly every gall of PlnjlltM'tm 
ao'ijn* -P>1 hr. This observation show’s plainly one object for which these 
insects seek out and enter galls, as a safe refuge during pupation, 
and this will account for the frequent presence of larva? and adults in 
both inhabited open galls, as those of Phylloxera, and deserted closed 
gulls, as those of Cvnipidse. It may be true that Thrips prey upon the 
gall makers, but further observations upon this point are 'desirable 
l>efore we can fully accept that conclusion. 

*'■ Tlitry* phyUoMw" of Riley’s manuscript (one of the Phlneothri- 
pidte) is said by him to b, do more than any other species to keep the 
leaf-inhabiting grape Phylloxera within hounds" (105). A species of 
Phheotlij'ijtx has l>een observed destroying eggs of the Gypsy Moth 
(353). 

Some species of Thripidre have been observed feeding upon other 
insects and are undoubtedly beneficial. Tlu'tp* G-maruhttw has been 
repeatedly observed feeding upon ‘“mites" or red spiders," and 
other species have been said to do the same. Riley observed a Thrips 
larva feeding upon the eggs of the Curculio in Missouri (143a and 144). 
Zlt/yw trifrtwhtiw Ashraead is apparently predaceous and w r as observed 
feeding on the cotton Aleurodes {AIm/vkIih <j<^ypii) in Mississippi 
(38ff). I have occasionally noticed that under the influence of con¬ 
finement without plant food Anuphathrlps which is certainly 

normally herbivorous, becomes cannibalistic and will feed upon its own 
speciea 

JFfower 'fertilizer *.—It is very probable that a few flowers, of which 
the ^ wild pansy" is one, are fertilised by Thrips, although such a 
ylll^tion must be exceptional. Few flowers are adapted to thus profit 
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by the presence of Thrips, as their action would tend almost entirely 
to self-fertilization of the flowers* which Nature does not generally 
approve. Therefore I believe that their value in this way must be 
very limited. 

NATURAL CHECKS. 

Insects and Aeari, etc .—The most important insect enemy appears 
to be Triphlejts insidiosus Say, which is very common on flowers and 
may often be found with a Thrips impaled upon its rostrum and 
held in the air while the captor sucks the juices from the body of its 
victim. The eggs of Tripthleps are laid in a similar manner to those of 
Thrips and the larva* of the former also prey upon the larva? of the 
latter. The length of the life cycle of Tripldep* is about the same as 
that of Thrips. Me (filla maculatn also devours Thrips in great num¬ 
bers when both are abundant. Chnj^opa and Sy/pints larva? have 
been found feeding upon the larva? of Th/dps taint ci. Heeger has 
recorded Scymn as atet\ Gyvophtemt manat , and some fly larvae as 
preying upon them, and Uzel has found Triphkps min nta also. 

I have frequently found Anaphofhelps striata* bearing one or more 
small, scarlet Acari (probably the larva? of a Trombidium) attached to 
some membranous area of the body. 

Both Uzel and Quaintance have found the eggs and adults of Nem¬ 
atode worms in the bodies of Thrips, Uzel recording over 200 worms 
from one specimen. 

Plant parasites .—Thaxter (297) has taken Empusa {Entmnopldhora) 
sphaevosperma Fries from a species of Thrips which it was destroying 
in larval, pupal, and adult stages. Pettit has found in Michigan 
another parasite which he thinks will prove to be a Gregarinid (464). 
It was most abundant in the moist breeding cages, causing the insects 
to die and turn black. I have rarely found a fungus growing in a 
dead specimen which appears to be a species of Maernsporhnn , but it 
was not possible to tell whether the fungus caused the death of the 
insect or came in later. 

Pain .—Of all the natural cheeks, none can compare in efficiency 
with a hard dashing rain. It has been noted that Thrips iabttei and 
Ana phot!trips striatus* which become extremely abundant during hot, 
dry weather, disappear almost entirely as soon as the heavy showers 
of midsummer begin, and as long as such showers continue at frequent 
intervals the Thrips do not again become abundant. The same result 
will probably be found true in most outdoor leaf-inhabiting species. 

ABJIMCIAXj C 

These fall naturally into two groups, insecticides and cultural 
methods. . ( . i ; ■ 

Insecticides .—So far as we know, no attempts to control Thrips: 
means of insecticides have been made outside the United States.. tB^re 
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each of the three most important economic species, Thrips tahaeL 
Eathrij** fritu/\ and AjittpIiotJuvjtx xtriutuh. ha^> been experimented 
with considerably. Webster recommends, for Thrips talari in the 
field, spraying thoroughly with 1 pound of Standard whale-oil soap In 
b gallons of water (47b), and he says also. k *The grassy borders of 
ditches have been sprayed with kerosene with excellent results/’ 
Quaintance (151) tried many insecticides for Tfu'!j)S i and Path rips 

tritlri in Florida and found that * * rose leaf insecticide—1 pint in 8 
gallons of water—killed from bo to 70 per cent of the insects, and was 
the most successful of anything tested. For Thrip* ft (had he recom¬ 
mends " k whale-oil soap (Anchor brand), at the rate of 1 pound of 
soap to 1 gallons of water/ 1 or wfc rose leaf insecticide at the rate of 1 
pint to 1 gallons of water/" 

Sprays must be very thoroughly applied to do even fair service, and 
ditches and margins around fields, as well as the ground between rows, 
should l>e treated also. Even with the most careful treatment many 
of the tiny insects will escape the spray, and the embedded eggs are 
entirely unharmed. Therefore, spraying, to be at all successful, must 
be repeated after a short interval. It must be admitted that at best 
spraying is an unsatisfactory remedy; still, it is perhaps the best 
method we know of at present for field work. 

In greenhouses spraying may be more successful than in the field, 
but fumigation methods are here preferable. These also must be 
repeated in about a week to be successful. The most satisfactory 
results have here been obtained by the vaporization at night of 20 cc. 
of ^Nikoteen" 1 in 750 cc. of water for 5,000 cubic feet of space. This 
treatment did not injure the cucumber plants, while nearly all of the 
Thrips talari were killed (471). 

Cultural methods .—These are undoubtedly too important to be 
neglected, even if insecticides J>e used, and in some cases they may 
prove even more efficient than the latter. For the Onion Thrips, Wab¬ 
ater says: ^All culls, tops, and other refuse of oulon fields should be 
burned in the fall/" He also recommends the burning of the grass 
along ditches and around the margins of the fields in winter or eai*ly 
spring to destroy the hibernating insects (47t5). 

For the Grass Thrips it seems that cultural methods are the only 
ones that can be of any considerable help. A thorough burning of 
the old grass in early spring before growth begins destroys large 
numbers of hibernating insects—Thrips and many others. The attacks 
of the Gram Thrips are worst upon old, worn-out meadows, fields, and 
lawns, largely because Poa pratemh (June grass) is most common in 
such platfee. Infested grass should be cut as early as possible or fed 
gtea»* So far as I can learn, the seed of June grass is sold only in 
Wx* inhrtnmi and is not used for field seeding, though it comes in 
natoially m the other stouter-growing species which are usually sown 
IVappearance of a large amount of “Silver Top” is there- 
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fore a sign that the field is becoming exhausted. Such fields should 
be plowed, and it is advisable to plant yith some cultivated crop for 
at least one season before re-seeding. 

CHARACTERS OF THYS ADOPTER A. 

Small insects; length ranging from one-fiftieth to one-third of an 
inch. Wings usually present: four in number, long, narrow, mem¬ 
branous, never folded, with at most two longitudinal veins and few or 
no cross veins; hind margin always, front margin usually, fringed 
with long, slender hairs much exceeding in length the breadth of the 
membranous part of the wing; wings laid hoiizontally along the 
abdomen when at rest; wings sometimes reduced to short pads not 
reaching beyond the hind edge of the thorax and entirely absent in 
a few species. 

Mouth parts intermediate in form between those of sucking and 
chewing insects, but probably used almost entirely for sucking; 
arranged in the form of a cone situated on under side of head and 
placed so far back that it lies almost entirely under the prothorax (see 
Plate X, fig. Ill), and is more or less concealed from the side by the 
fore coxa? and femora. Mouth cone formed by the labrum, the broad, 
flat, triangular, external portion of the maxilla? bearing each a two or 
three segmented palpus, and the labium bearing two or four seg¬ 
mented palpi; these external parts grown together and not freely 
movable. Mouth always asymmetrical, only the left mandible being 
developed. Mandible and lobes of the maxilla? modified as internal, 
protrusile, bristle-like piercing organs. 

Antenna? quite slender, six to nine segmented, situated closely 
together upon vertex of head. Ocelli always present when long 
wings are present, always absent in entirely wingless forms; usually 
present, sometimes absent, when wings are reduced to pads. Protho¬ 
rax distinctly separated from mesothorax and freely movable. Meso 
and metathorax firmly and closely united; metanotum longer than 
mesonotum. Tarsi usually two but sometimes one segmented; the 
terminal segment fitted at the tip with a protrusile, bladder-like organ 
which can be withdrawn entirely within the segment so as to be invis¬ 
ible. Abdomen ten segmented. Terminal segment either conical or 
tubular. Three pairs of stigmata are always present and a fourth 
pair is found in all Tubulifera and many Terebrantia. In the adult 
these are situated one pair each upon mesothorax and first and eighth 
abdominal segments. The metathoracic pair in Terebrantia is small, 
invisible except in carefully prepared specimens, and in some cases I 
have been unable to find any trace of it. In the larva the stigmata 
are distributed in the same way except that they are present on the 
second abdominal segment and not on the first 

Young resemble adults in general form, structure of mouth parfc^ 
and in food habits. There is, however, a distinct pupal stage during 
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which the iiis-ect moves very little or not at all. and takes no food. 
The wings develop entirely during this stage and are outside the body 
skin. The metamorphosis approaches closely to a complete one. but 
on account of the similarity of larval and adult forms and mouth parts 
it must still be considered as incomplete. Reproduction is oviparous 
and frequently parthenogenetic. 

METHOD OF MEASUREMENTS. 


A few of the descriptions of Thysanoptera previously published 
have been found to be too brief and general for the recognition of the 
species. Another difficulty which has been noted in some descrip¬ 
tions is the giving of comparative dimensions relative to other spe¬ 
cies. This may be useful to the collector if he happens to have or 
know all the species referred to; otherwise he is at an utter loss to 
know what is meant. Having experienced these difficulties at various 
times, the writer came to the conclusion that each description should 
be absolutely complete in itself and independent of all others, and that 
therefore a system of measurements based entirely upon the species 
under consideration would frequently prove of service in the determi¬ 
nation and separation of these insects. The eye can not be relied 
upon for exactness in this matter, as has been frequently found in the 
course of this work, and therefore all measurements given in the fol¬ 
lowing descriptions have been made in the same way. by means of an 
eyepiece micrometer, as follows: A stage micrometer of reliable make 
was first proven to be accurate by comparison with a steel millimeter 
scale, then with each combination of lenses used the number of spaces 
on the image of the stage micrometer covered by the scale of the eye¬ 
piece micrometer were determined, two points being selected where 
the divisions coincided. Then the number of spaces covered on the 
stage micrometer was divided by the number of spaces of the eye¬ 
piece micrometer covering them, and the quotient was, evidently, the 
fraction of a micromillimeter upon the stage shown by one division of 
the eyepiece micrometer. This quotient may be called the factor of 
the eyepiece micrometer for that combination of lenses and will hold 
unchanged for any object measured with that magnification, but will 
of course vary for every other magnification. Illustration: Using a 
1-inch objective and a 1-inch eyepiece (Bausch and Lomb) with the 
tube closed, I find that the fifty divisions of the eyepiece micrometer 
cover, say, exactly 1 millimeter of the stage micrometer. Dividing 
theft! millimeter by 50,1 have two one-hundredths millimeter, which 


the factor for that combination of lenses. Now, placing the object 
' teeasured upon the stage, we find, e, g., that forty-five spaces of 


our eyepiece micrometer just cover the object to be measured. TMEuI- 
bgr the determined factor, we have two one-hundredths milli- 

K ter iiiajbs forty-$ye, which equals ninety one-hundredths millimeter 
the object measured* This method has been used m 
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the determination of length and breadth of the species herein 
described. 

When comparative lengths only are desired, as e. g. in the compara¬ 
tive lengths of segments of antennse. relative length and breadth of the 
head, etc., there is no need to determine the actual measurement. It 
is sufficient to compare directly the number of spaces read upon the 
eyepiece micrometer, and this is the method used in such cases. In 
the case of the comparative lengths of segment* of the antenna?, all 
measurements have been made with a i-inch objective and a 1-inch eye¬ 
piece. The measurements given show, therefore, not only a compari¬ 
son between the segments of one antenna, but also between the seg¬ 
ments of all antenna? so measured. The number of the segment has 
been given above the line, and directly below it the number of spaces 
of the eyepiece micrometer covering that segment. Illustration: 

Number of segment, 12 3 A 5_ etc. 

Spaces of micrometer, 5 10 14 12 0 etc. 

It has been found that there are slight individual variations in the 
lengths of corresponding segments in different specimens of the same 
species, and even in the two antennas of the same specimen, still there 
is in general a quite close,agreement in this respect and the propor¬ 
tions hold very well. The antenme were selected for such critical 
study, because there is an evident variation in the proportional lengths 
of segments in each species, and because the antennae are the most 
surely available for a careful, accurate study of any organs of the 
insect. Then, again, proportional measurements do not vary nearly as 
much as do the absolute measurements of different sized individuals. 

All statements made as to lengths, both actual and comparative, in 
the descriptions herein given are based upon actual measurements 
made in one or the other of these ways, an average being taken of the 
total number of specimens used in the description. 

In describing colors it has been my intention to follow a few definite 
rules, which are given herewith: First, to name colors in plain, well- 
known terms when possible; second, when the color being described 
appears to result from a mixture, in equal proportions, of two more 
elementary colors, they have been given, together in the same form and 
connected by a hyphen (grav-brown); third, when a predominant 
ground color is modified by more or less mixture with another color, 
the name of the ground color has been given last with the modifying 
color preceding it (grayish brown). Depth of coloring is indicated by 
such words as light, dark, etc. 

INDIVIBUALi VARIATIONS. 

Individual variation must always be considered in specific determi¬ 
nations and due allowance made therefor. The most common vapssSpfo 
will naturally be found in the line of color. It is probable that to ^ 
slight extent the age of the individual may influence the depth, the 
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coloring* because a .short time is required, in several species which have 
been observed at least, after the emergence of the adult from the pupal 
stage before the full depth of coloring i> acquired. There is, however, 
a common variation in color, apparently not due to difference in age, 
producing in some of the most variable species color varieties. These 
may be either lighter or darker than the color of the typical form, but* 
so far as our observations have gone, complete intergrades are to be 
found, 

A variation from the usual number of segments in the antennas is 
quite frequently met with, but this is always in the line of a reduction 
in number due usually to a fusion of the last two or more segments. 

The length and breadth of the abdomen is, perhaps, the most variable 
character, as in most species the segments are slightly telescoped natur¬ 
ally, and being connected with each other by a flexible membrane are 
capable of great distension. This may be caused naturally by the simul¬ 
taneous development of a number of eggs in the ovaries of a female. 
When specimens are mounted in balsam, glycerin, or any such medium 
for study, there is danger of compressing the bod y of the insect if 
care be not taken to have present plenty of the mounting medium, and 
the usual result of this compression is the distension of the abdomen. 

Measurements of a series of specimens show that a variation, often 
amounting to one-sixth, sometimes as high as one-fourth, frequently 
occurs between the extremes in the size of individuals in the same 
species. 

SYNOPSIS OF SUBORDERS AND FAMILIES. 

Female with a saw-like ovipositor. Terminal segment of abdomen of female 
conical; that of males rarely like females, but usually bluntly rounded. Fore 
wings with at least one longitudinal vein reaching from base to tip of wing. 

Terebkantia (p. 124). 2 

Female without an ovipositor. Terminal segment tubular in both sexes. Both 
pairs of wings similar in structure with only one median longitudinal vein, and 
this only partially developed, never reaching to tipof wing. .Tubulifera (p. 187). 
Includes single family Phlceothripi<he. 

Antennae with nine segments. Wings broad and rounded at the tips; fore wings 
with cross veins. Ovipositor of female up-curved. .Eolothbifid^: (p. 126). 

' Antennas with six to eight segments. Wings usually narrow and pointed at tips, 
without cross veins. Ovipositor of female down-curved. . Thkipidje (p. 132). 

CHARACTERS OF TEREBRANTIA. 

Antennae have from six to nine segments, the terminal segments 
being usually much smaller than the preceding. Ocelli absent in the 
entirely wingless forms {Agtinothrips rufus) as in all wingless Thysa- 
noptera, and sometimes in the wingless males of species in which the 
females are winged, they are present in all long winged forms. Maxil¬ 
lary palpi usually three, sometimes two segmented, and labial palpi 
usually two, sometimes four segmented. 
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Prothorax rarely longer than broad, but usually transverse, fre¬ 
quently twice as wide as long, ordinarily rectangular in general outline 
and scarcely wider at the hind edge than at the fore edge, except in the 
genus Chn'nfJu'q** in which it is strongly broadened behind, where it 
is about twice as wide as at front edge. The fore wings are broader, 
stronger, and much more specialized than the hind wings, shaded 
darker, if shaded at all. As a rule they have more veins, there being 
usually two, sometimes apparently only one, fully developed longitu¬ 
dinal veins besides frequently a strongly developed vein following the 
border of the wing and known as the ring vein; cross veins are present 
in some cases. The veins are usually set with more or less numerous 
and conspicuous spines which vary in size, the smallest being minute 
'and indistinct, the largest extremely stout and conspicuous, exceeding 
in length the breadth of the membrane of the wing. The membrane 
itself is thickly set with numerous microscopic spines. A fringe is 
always present upon the hind margin, consisting on the hind wing of 
one. on the fore wing of two rows of long usually wavy hairs. On 
the fore wing these rows appear to be placed at different angles to 
the edge, so that instead of the hairs being parallel when the wing is in 
action, they cross each other at a slight angle, thereby forming a mesh- 
work which must add materially to the strength and resistant power 
of the wing. Spines such as are found on the other veins are wanting 
upon the hind margin. The fringe upon the front is always shorter 
than that upon the hind edge and is composed of a single row of 
stouter, more bristle-like hairs. The development of the fore fringe 
appears to be in inverse proportion to that of the spines borne upon 
the costal edge, and when these last are very stout the fringe is ves¬ 
tigial, though sometimes both fringe and spines are wanting on the 
costa. In many cases the shading of the fore wings takes the form of 
dark cross bands alternating with light or almost white bands or areas. 
The hind wings are more slender and more delicate than the fore wings 
and have but one median longitudinal vein, usually fully developed, 
and no ring or cross veins. The median vein is without spines such 
as are borne upon the veins of the fore wing. The hind fringe is 
single instead of double and the fore edge always bears a more or less 
well-developed fringe. Shading of the hind wings is very slight and 
a distinct banding of them is not known. When at rest the wings are 
laid straight back upon the abdomen, the foTe wing of each side com¬ 
pletely covering the hind wing and each pair lying parallel to but not 
upon the other. The hind fringes are very flexible or jointed at their 
attachment to the wings and when at rest point backward between 
them. The wings are very frequently reduced to small, rounded or 
oval pads which are usually invisible even when present. Barely they 
are entirely absent, but when this is the case the structure of the 
thorax indicates the fact. The fore legs are often more thickened 
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than the others*—in the genus I'himihpij?* they are extremely thick¬ 
ened. The hind legs are usually longest and sometimes exceed the 
abdomen in length. 

The abdomen is constricted somewhat at its junction with th'e thorax 
and is always* ten segmented. The terminal segments are usually 
shaped differently in the two *exet*i in the females the last three seg¬ 
ments form a cone the apex of which is quite pointed, and rarely the 
last segment i*> rather tubular instead of conical. The abdomen of 
the male is usually more slender and lighter than that of the female, 
and as a rule its end is much more blunt, though occasionally shaped 
much like that of the other sex. The ninth segment is comparatively 
large and contains the genital apparatus* and frequently the tenth 
segment is also much retracted within it. In the females the sexual" 
opening is between the eighth and ninth abdominal segments, but in 
the males it is between the ninth and tenth. ' 

The female has a four-valved. saw-like ovipositor fitted to the under¬ 
side of the eighth and ninth segments and reaching to about the tip of 
the abdomen, sometimes a little beyond. When at rest this apparatus 
lies partially concealed in a sheath on the underside of the last three 
segments; when in action it can be let down so as to work at almost 
any angle less than 90 degrees. The copulatory apparatus of the 
male is almost or entirely withdrawn into the body, but it is freely 
protrusile. 

The males are often quicker motioned and more active than the 
females. Most of the members of this suborder move rapidly, though 
some are quite sluggish: they run rapidly and take flight readily. 
Some species, provided with well-developed wings, seem loath to use 
them, and many possess a considerable power of leaping. 


Family .EOLOTHRIPID^E. 


The antenna? are nine segmented. Ocelli are present in both sexes. 
The maxillary palpi are three segmented, and the labial palpi two or 
four segmented. The wings are large, broad, and rounded at the 
outer ends. In addition to a heavy ring vein, each fore wing has two 
longitudinal veins extending from its base to tip, where they unite with 
the ring vein on each side of the tip, while the hind wings have only 
a vestige of a median longitudinal vein. Four or five cross veins are 


present in each fore wing. The fore wings are without a fringe upon 
the front edge, though some more or less stout hairs are there present 
in .some species. Both sexes bear a peculiar hook-like appendage on 
, tie iinderside of the second segment of each fore tarsus. (See Plate I, 
; 'jgg, 9.) H*e Ovipositor of the female is bent upward so that its convex 


side fef ventral. The males have the first abdominal segment much 
longed than the second. The members of this family run rapidly, 
^having ifttey long legs, but they do not appear to have the power of 
l^giBgtng./ , 
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The genus jEnluflrijm L the only one of the three genera of this 
family found in the United States. 

Genus ^EOLOTHRIPS Haliday. 

Head about as broad as long. Ocelli present in both sexes. An ten¬ 
ure nine segmented, the la^t three or four segments being very much 
shorter than the preceding and closely joined together; third segment 
much longer than any other. Maxillary palpi three segmented, 
geniculate. Prothorax about as long or a little longer than the head, 
without large bristles. Legs very long and slender; fore femora 
somewhat thickened in both sexes; hind femora broadened; fore tihire 
unarmed; second fore tarsal segment, in both sexes, with hook-like 
appendage. Wings usually present in both sexes; fore wing some¬ 
what narrowed before the middle: fore part of the ring vein fur¬ 
nished with very short hairs, which hardly overreach the edge of the 
wing. Fore wings white, with two broad, dark cross bands. First 
abdominal segment in the males much longer than the second, and the 
ninth segment is drawn out at the hind angles into short clasping 
organs or hooks. 

The two species which I place here can be distinguished by the 
presence of a white band around abdominal segments two and three in 
the female of A. hi color, which band is wanting in the female of A . 
faschtm. The last four segments of the antenna taken together are 
much longer in A . bicolor than the fifth, while in JL fawiaim the last 
four segments together are approximately as long as is the fifth alone. 

iEQLOTHRIFS FASCIATUS (Linnaeus). 

Plate I, tigs. 1-3. 

Thriptt fasciaiti Lixnjecs, ftyist. Natune, 10th ed., 1758, p. 457. 

TJirip* fwseiuta Linnjecs, Fauna Svecica, 1761, p. 266 .—(tkuffroy, Histoire 
abregee des Inseetes, 1764, p. 385. 

Thrifts faschtta Lurches, 8y*t. Natura?, 32th e«l., Holnme, and 13th ed., Yimlo- 
Ixmte, I, Pt. 2, 1767, p. 743. 

Thrifts fasciata Fabriciuk, Systema Entomologia, 1775, p. 745. 

Thrifts faxtiatu Scnn\XK, Enumeratin Insectoruin Austria* indig., 1781, p. 297, 

Tittups fasclata Fabric res, Kj>eeies Insecfcorum, II, 1781, p. 397. 

Pinups f‘davitita Fabricius, Mantissa Insectorum, II, 1781, p. 320. 

Tittups fasciata Gsielin, Linn. Syst Nat, 13th ed., Pt. 4, 1788, p. 2223. 

Thrifts fasekit a Berkenhout, Synop. Nat. Hist. Gt Br. and Ire., 1789, p. 123. 

Thriftsfasciata Fabricifs, Entom. Systematica, IV, 1794, p. 229. 

Thrifts fasciola Stew, Elem. of Nat Hist, II, 1802, p. 114. 

Thrips fasciola Fabricius, Systema Rhyngotorum, 1803, p. 314. 

Thrifts fascinta Tcrton, A General Syst of Nat (Trausl. from Gmelin’s Syst. 
Nat, 13th ed.), 31, 1806, p. 717. 

Mdatkrips ( G&leothrips ) fasciata Halfday, Ent Mag., Ill, 1836, p. 451. 

JEkdothrips fasciata Burm bister, Handbuch d. Entom:, II, 1838, p, 417. ' ,» .j f 

JBotothrips fasciola Amyot and Serville, Hist nat. d. Ins. Hemipt, 1848, #. 
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-BabAh rips {Cukothrips) faseiata Haliday, Walker, Homopt. Ins. of Brit. Mus., 
Pt. 4, 1852, p. 1117, pi. vii, figs. 31-42. 

JEoIothrips fmcxatu Heeger, Sitzungsb. d. Acad. d. Wiss. Wien, TUI, 1852, 
pp. 135-136, pi. xxi. 

" Cukothrips tnfasciata Fitch, Count, (rent., VI, Bee. 1855, p. 385. 

Cokothrip* tri faseiata Fitch, Second Kept. Xox. Ins. 2s. Y. 1S57, p. 308 for 540). 

Thrift* fitsriata he Max, Tijdsehr. v. Entomol., 1871, p. 147. 

-Edothrip* ( Cokothrips) fusciata , Reuter, Biagnoser ofver nya Tliysanop. fran 
Finl., 1879, p. 7, or Sfv. Fin. Soc., XXI, 1879, p. 214. 

Cokofhrips faseiata Pergaxde, Entomologist, April, 1882, p. 95. 

Cukothrips trifasdata Webster, Kept. Bept. Agr., 1S86, p. 577. 

Cokotlrips in faseiata Thaxter, Rept. Conn. Agr. Exp. Sta. for 1SS9, (1889), p. 180. 

Cokothrips S-jmdata Riley-Howabd, Ins. Life, III, 1891, p. 301. 

Cukothrips trifatciaia Townsend, Canad. Ent., XXIV, 1892, p. 197. 

Cokothrips trifaseiata Gillette, Bull. 24, Col. Agr. Exp. Sta., 1893, p. 15. 

Coteuthrip* trifaseiata Bayis, Bull. 102, Mich. AgT. Exp. Sta., 1S93, p. 39, fig. 10. 

Cukothrips trifaseiata Cockerell, Bull. 15, X. Mex. Agr. Exp. Sta., 1S95, p. 71. 

JEoIothrips faseiata Fzel, Monographic d. Ord. Thysanop., 1895, p. 72, pi. i, 
fig. 4; pi. v, figs. 46-48. 

Cokothrips trifasciata Davis, Special Bull. No. 2, Mich. Agr. Exp. Sta., 1896, 
p. 13, fig. 4. 

-Eolothrips faseiata Tumpel, Bie Geradflugler Mitteleuropas, 1901, p. 286, pi. 

XXIII. 

Female* —Length, 1.63 mm. (1.36 to 1.76 mm.); width of mesotho- 
rax, 0.30 mm. (0.27 to 0.34 mm.). General collor yellowish brown to 
dark brown. Head slightly wider than long, rectangular in outline, 
retracted slightly within prothorax; cheeks arched but slightly behind 
eyes; front nearly straight; surface of head but faintly striated and 
bearing numerous minute spines. Eyes large, black, elongated down¬ 
ward; borders of eyes light; ocelli small, well separated, orange- 
yellow with maroon crescents. Mouth cone sharply pointed; maxil¬ 
lary palpi geniculate, three segmented; labial palpi four segmented; 
chitinous thickening extending from left eye connected with that at 
juncture of mouth cone with frons; just a trace of such thickening 
extends down from right eye; the two spines standing at base of 
Irons dose to transverse thickening are less than twice as long as sub- 
antennal pair of spines. Antennae nine segmented, nearly three 
times as long as head and very slender, approximate at base; relative 
lengths of segments: 


12345 6789 
'O 15 31 26 17 17 

i 

‘ Segment one thickest, cylindrical; two is a little thicker than three; 
f segments are closely joined and from base of six they taper 

jkfef the tip. Antennte brown except tip of two and all but 
tip three nearly white; all segments quite thickly and 
mnnim^r' clothed with short spines; those around tip of two being 
^ no sense cones present, bat both three and four 
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have an elongated, narrow, membranous c«ense area on under side of 
outer half: live bear> a >mall. rounded spot of similar texture near 
tip below. 

Prothorax somewhat wider than long, and a little wider than head, 
nearly rectangular in shape; sides but slightly arched, without con¬ 
spicuous spines but with numerous minute ones. Mesothorax smoothly 
rounded at front angles. Metathorax slightly narrower at front end 
than mesothorax and tapering somewhat posteriorly. Wings always 
present, about one-seventh as broad as long, rounded at tips: fore 
wing heavily veined having a ring vein and two longitudinal veins 
which extend from the base and join the ring vein just before the tip 
of the wing: fore vein united to costa by two cross veins at one-third 
and two-thirds its length; longitudinal veins united by one cross vein 
just before the middle and the hind vein is joined to the hind ring vein 
oppo*ite the outer front cross vein: hind wing veinless. Xo fringe 
upon costa of either wing, but costa and longitudinal veins set with a 
number of short, dark spines: hind fringe hairs short and straight, 
double row on fore wing. Fore wings with three white bands (at base, 
middle, and tip) and wider dark brown cross bands between these; 
hind wings with similar areas, but the two darker bands are so pale 
gray that they are hardly noticable. Legs gray-brown, dark brown 
in dark specimens, very long and slender; fore femora slightly 
thickened and tarsi armed with a peculiar, hook-like structure opposed 
to a stout tooth something like a forefinger and thumb (Plate I, fig. 9); 
first segment of all tarsi very short: all legs thickly set with short 
spines; all tibia? armed with very stout spines at tips. 

Abdomen about two-thirds the length of the whole body, small at 
base, enlarging to the middle; segments frequently overlapping con¬ 
siderably in the last half: last three segments long and tapering to tip; 
ovipositor very long and up-curved; spines upon last two segments 
long, dark, and conspicuous. Entire body yellowish brown to dark 
brown; connective tissue red. 

Redescribed from seven specimens. Xo males found. 

Food plants. — Alfalfa, buckwheat, celery, clover. Composite, oats, 
onion, tansy, wheat, various grasses and weeds. 

Habitat .—England (Holiday), Vienna (Heeger), Finland (Reuter), 
Germany (Jordan, Bohls, near Berlin. Uzel), United States: Connecti¬ 
cut, Indiana, Iowa, Massachusetts, Michigan, Xew Mexico, New York, 
Ohio, 

’ Larva .—“Larva yellow, the abdomen behind deeper orange, a whorl 
of hairs on each segment, more conspicuous on the last two; prothorax 
elongate; antenme shorter than in the perfect insect, the number of 
joints similar; mouth nearly perpendicular, not inflected under the 
breast; joints of maxillary palpi not very unequal.—Haliday. 

Life history unknown. Fitch observed that it was abundant pfd 
Proc. N, M. vol. xxvi—02-9 
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wheat early in fche season and afterward passed to later-flowering 
plants, such as tansy ( Tauucdum vulgare). Webster found it common 
in all stages on buckwheat in Ohio. 

Thaxter believed that this species caused the rust of oats in Con¬ 
necticut. Davis has reported it as the most common species on the 
heads of clover in Michigan, and found it both in and out doors on 
many plants. 

JEOLOTHRIPS BICOLOR, new species. 

Plate 1, figs. 4-9. 

Femah. —Length, 1.9 mm.; width of mesothorax, 0.29 mm.; width 
of abdomen, 0.38 mm . General color light yellowish brown to dark 
brown. 

Head as wide as long, also as long and as wide as prothorax; cheeks 
slightly arched behind eyes; anterior margin slightly arcuate; occiput 
transversely striated, quite thickly clothed with minute spines. Eyes 
large, black, elongated downward, coarsely granulated, each facet dis¬ 
tinct, slightly pilose; ocelli separated, bright reddish yellow, mar¬ 
gined inwardly with maroon crescents. Mouth cone sharp; maxillary 
palpi three segmented, geniculate, third segment very small; labial 
palpi four segmented, first segment very short. Chitinous thickening 
around left eve connected with that uniting mouth cone to frons; only 
a short vestige of such thickening below right eye; two long, slender 
spines are l>orne upon frons in front of the middle of the transverse 
thickening and one equally long spine upon middle of labrum; these 
spines are many times as long as any others upon the head. Antennae 
as long as head, pro and mesothorax together, slender, filamentous, 
approximate at base; relative lengths of segments as follows: 

12 315 6 7 8 9 

8.1 13.2 37.1 2.9 19.6 12.6 7.3 3.8 2.9 

Segment one thickest, as long as wide; three to six slightly nar¬ 
rower than two; seven to nine,tapering; the last very minute and 
conical. AH segments, except three, of uniform brown color; three 
is very pale yellowish white, except brown band around apex; two is 
brown at base fading to light yellowish at apex. Segments three to 
nine quite evenly clothed with fine hairs of uniform size; three and 
lour bear, each a narrow, light-colored, membranous strip on outer 
part of underside, indistinct upon three on account of its light color; 
a small elliptical spot of similar structure near tip of five beneath. 

:: JProtWrax nearly square, slightly constricted in middle, with num- 
IftjPjHiB l tf w i ft tf spines, but none conspicuous. Mesonotum transversely 
striated; fore angles of mesothorax broadly rounded. Metanotum 
retku&i^; metathorax tapering posteriorly. Wings broad, rounded 

at tips; wSjajg *ftth two longitudinal veins which bend outward 

Sai ■' .* • S : ■ *’ £ 1 
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just before the tip and unite with the ring vein; fore longitudinal vein 
united to front part of ring vein by two cross veins at about the first 
and second thirds of its length and to the hind vein by one cross vein 
just before the middle of the wing; hind vein united to hind part of 
ring vein by one cross vein at about three-fifths the length of the 
wing. Fore part of ring vein and both longitudinal veins set with 
numerous short, dark spines; both pairs of wings thickly covered with 
microscopic spines; no fringe upon front edge of fore wings, but a 
very light one upon hind wings; posterior fringe on fore wings double, 
on hind wings single; bind wings veinless. Wings clear white; fore 
pair conspicuously marked with two broad, brown bands so that there 
are narrow white bands across the base, middle, aud tip of the wing; 
hind wings almost clear white. Legs eoneolorous with body, very 
long and slender; fore femora slightly thickened, but less than half as 
wide as long; second segment of fore tarsus fitted with a peculiar 
hook-like structure recurved toward base of segment and at tip 
opposed to a stout tooth. All legs quite thickly set with small spines; 
hind legs much the longest, nearly as long as wings; each tibia armed 
at apex with two or more stout spines. 

Abdomen small at base, enlarging gradually to its sixth segment, 
where it is about one-fifth as wide as the body is long; eight, nine, and 
ten tapering uniformly and quite abruptly; no marked difference in 
length of segments. Posterior part of segment one and segments two 
and three white or yellowish in color; remainder of abdomen yellowish 
brown to dark brown. Xo spines apparent upon the abdomen, except 
on last three segments; nine bears a circlet of eight long* slender 
bristles near its postenor edge; ten bears six similar bristles. Ovipos¬ 
itor very powerful, up-curved, and extending a little beyond the tip of 
abdomen. 

Described from nine females. 

Grtype. —Cat. Xo. 6333, U.S.X.1L 

Mala .—Length but little more than 1 mm.; width of mesotho¬ 
rax slightly less than one-fourth body length. General color tawny 
yellowish with brown extremities to appendages, not nearly as dark 
as female. 

Head subequal in length and breadth and slightly smaller than 
protborax; spines in front of ti^msverse thickening at base of mouth 
cone not conspicuously long. Antennas three and one-half times as 
long as head, almost equal to length of abdomen; relative lengths of 
segments as follows: 

12 3 4 J>_6 _7 S 9 

7.7 11 34.3 2S 22.3 17 11 2 2 

Outer two-thirds of antenna dark brown; first three segments light 
gray-brown, two and basal half of three being lightest; antenna very 
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hairy. Hind leg" \ cry blender, longer than abdomen; all femora and 
fore' tibia* brownish yellow .shaded darkest above; middle and hind 
tibia? and tarsi gray-brown to dark brown. 

Abdomen very small, but slightly longer than antennre and not as 
broad as mesothorax, narrowed somewhat at attachment to thorax, 
increasing gradually in breadth up to ninth segment; tenth segment 
very abruptly smaller and conical. Segment one very long and marked 
by two brown, longitudinal carinse dividing it into thirds dorsally. 
Ninth segment also peculiar, being very long and as broad as any in 
the abdomen; hind angles produced into a pair of claspers, also bearing 
a pair of stout spines; tenth segment small and set with quite long, 
stout spines. Second, third, and fourth segments nearly white, some¬ 
times irregularly suffused with yellow; rest of abdomen tawny yellow. 

Described from three males. 

Cott/j*.— Cat. No. H323. U.S.N.M. 

These males differ much more than is usual from the description of 
the female but it seems that they are more closely allied structurally to 
A. lieolor than to A. fmciatu*, and so I place them with the former 
species. 

Food plant*.—Brunelht eahjari*, Panicum mnguinah, bindweed, 
and various grasses in mowings. 

Uahltat. —Amherst, Massachusetts. 

Family THRIPIDiE. 

The members of this family have from six to eight segmented 
antenna? (apparently nine segmented in Amiphothripx xtriutnx and 
Pijearlothripx ineijnali*)-, the segments beyond the sixth are usually 
short and form what is called the style. Maxillary palpi are usually 
three, sometimes two segmented; labial palpi never composed of more 
than two segments. The wings of Thripidre are usually slender, 
gradually tapering more or less and pointed at the tips. The fore wings, 
as a rule, present two parallel longitudinal veins, the front one run¬ 
ning from the base to near the tip of the wing; the hind vein appeal's 
usually as a branch from the fore vein at about one-third the length 
of the wing. Sometimes, however, all connection between these veins 
is wanting. Cross veins are rarely visible, though traces of them can 
sometimes be seen. The ring vein is not usually very heavy or promi¬ 
nent. A fringe is generallj r present upon the front margin of the fore 
wing, but may be vestigial. More or less stout spines are found along 
the veins and costa of the fore wing. The hind wing has one median, 
longitudinal vein without spines and no cross or ring veins, but the 
cost* bears a fringe. The ovipositor of the female is bent downward, 
i. e., concave side ventral. 
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SYNOPSIS OP THE1PID.E 


1 

9 


3 


4 

5 

6 


fAntenme with eight segments. 2 

lAntenna; with seven segment... 11 

(Body with markedly reticulated surface. HAh,thnps (p. IBS) 

\ Body without reticulate surface. 3 

/Abdomen clothed with fine hairs and hawmr a dIky lifter. Si rirothrtps tp. 141; 

iBorly without clothing of fine hairs. 4 

/Last two segments of the antenna longer than the sixth.. Jlnpludothnps (p. 153) 

ILast two segments shorter than sixth. 5 

(Terminal segment of abdomen with a pair of extremely stout, short spines 

j near the tip above. Lint nth rip* (p. 13S) 

•Terminal segment without unusually stout spines. 6 

f Antenna* with second segment drawn out into an acute process on outer 
j angle. Ch truth rip* \ p. 133) 


' Second .segment of antenna* normally symmetrical. 7 

r- /Ocelli and wings wanting. Apt modi aps i p. 106) 

* Ocelli and wings present. 8 

g /With spines at hind angles of prothorax. 9 

'Without spines at hind angles of prothorax.1 iwphuthrips (p. 160) 

g /With two long spines at each hind angle of protlunax. 10 

lWith one long spine at each hind angle of prothorax. Psmdothrips (p. 146) 

2 q /Without a long spine at middle of each side of prothorax- Entlmpx (p. 147) 

lWith a long spine at middle of each side of prothorax. Scololhnps (p. 157) 

^ /Fore wings broad and without front fringe. Parthenoikrip* (p, 175) 


'ore wings slender, spines on outer half fewer than on basal... Thrips (p. 178) 


Genus CHIROTHRIPS Haliday. 

Body thickened. Head very small and in front of the eyes drawn 
out into a three-cornered process upon which the antenna? are situated. 
Ocelli present in the females and located very far hack; wanting in 
the males. Antennae eight segmented, the second segment ending in 
a blunt prominence at the outer angle. Maxillary palpi three seg¬ 
mented. Prothorax nearly twice as long as the head, and trapezoidal 
in form, being about twice as broad at the hind edge as at the fore 
edge. Two prominent spines present at the hind angles or wanting 
in some* species. Legs short: the fore pair extremely thickened, so 
that the tibia* are short and broad and the tarsi small. Wings long 
and very slender; fore wing with two veins upon which there stand a 
few small spines; front fringe well developed. Males wingless. 

SYNOPSIS OF SPECIES. 


/With two moderately long spines at each hind angle .. manicottis (p. 134) 

1 1 Without long spines at the hind angles... 2 

j Abdomen light yellow... obesvs (p. 137) 

2 \ Abdomen light brown. crassus (p. 136) 
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CHIROTHRIPS MANICATUS Haliday. 

Plate II, 14-16. 

Thrips (Ch troth rips) muukatn Haliday, Entom. Hag., Ill, 1S36, p. 444. 

Thrip s’ iimnkata Burmeister, Handb. d. Entomologie, II, 1S3S, p. 413. 

TJtrips luwjipmnis Burmeister, Handb. d. Entomologie, II, 1838, p. 413. 

Chirothrips momenta Amyot and Serville, Tns. Hemipteres, 1848, p 642. 

Chi ruth rips longipenuis Amyot and Serville, Ins. Hemipteres, 1843, p. 642. 

Thrip* ( Chirothrips ) viankata Haliday, Walker, Hoinopt. Ins. Brit. Mus , 1852, 
1 ». 1106, pi. vr, fig. 12. 

. Thrips (Chirothrips ) momenta Reuter, Diagn. ofv. nya Thyeanopt. f. Finland, 
(1878-701, pp. 5,6. 

Chirothrips antennatus Osborn, Canad. Ent., XV, 1SS3, p. 154. 

Chirothrips ante nn at ns Lixdemax, Bull. <1. Soe. Imp. d. Nat. d Moscow, LXII, 
1886, No. 4, pp. 322-325, fig. 12. 

Chirothrips manicatn Jabloxowski, Termes. Fuzetek, XVII, 1894, p. 47. 

Chtrothrips momenta IJzel, Mon. d. Ord. Thysanoptera, 1895, p. 80, pi. i, fig. 2; 
pi. vi, fig. 49. 

ChirothrijM maukatn Tumpel, Die Geradfugler Mitteleuropas, 1901, p. 287. 

Female. —Length 1 mm. (0.84 to 1.18 mm.); width of mesothorax 
0.37 mm. (0.24 to 0.33 mm.). General color quite uniform dark 
yellowish brown. 

Head somewhat shorter than wide, almost conoid in shape, frequently 
hidden up to the eyes in the prothorax; cheeks only about one-third 
the length of the eye; head prolonged into a triangular process in 
front of the eyes; a row of four small spines across the head between 
the front edges of the eyes and one small spine on each side of the 
anterior ocellus- Eyes large, black, rather coarsely faceted; ocelli 
subapproximate, almost white or pale yellowish with heavy maroon 
crescentic inner margins, placed in a low triangle far back between 
hind half of eyes. Mouth cone short, broad and blunt; maxillary 
palpi three segmented. Antennae less than twice the length of head; 
segments thick and more or less bounded; relative-lengths of segments 
as follows: 

123 45678 

5.8 5.9 6,4 7.5 6 8 2.5 2.5 


» Basal segments very broad and almost contiguous; two drawn out 
into a short, blunt angle on outer side; three and four bear each one 


very stout, blunt sense cone on outer angle. All segments brown; 
/ of two and three frequently yellowish. 

S O, trapezoidal, a little less than twice as long as head, 
in front and twice as wide behind; sides nearly 
dotted with numerous very small spines and marked 
^ched wrinkles, giving it a scaly appearance; nuroer- 
bind edge, and two spines at each hind angle 
My&t cthe others, Mesothorax a little broader than 
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the prothorax, widest behind, sides curving 1 forward; metathorax 
abruptly somewhat narrower, and its sides curve inward to base of 
abdomen. Wings nearly always fully developed in females, about 
four-fifths as long as body and in middle about one-seventeenth as 
broad as long, sharply pointed at ends, heavily fringed on both edges. 
Hind longitudinal vein branches from the fore at about one-fourth 
the length of the wing; fore vein bears six or seven spines before the 
branching off of the hind vein: be^vond this the fore vein bears 
usually two and the hind vein four spines; costa bears numerous 
short spines. Fore wings gray-brown; hind wings gray. Legs short 
and powerful; fore femora extremely short, nearly a-* broad at base 
as long, wrinkled on surface and at tip outside with chitin turned up 
into a sort of tooth; fore tibia 1 also extremely short and thick; each 
tibia bearing a row of spines of gradually increasing length and stout¬ 
ness on inner side toward tip: these are most strongly developed on 
hind legs. Legs dark brown except tarsi more or less gray or 
yellowish. 

Abdomen broader than mesothorax, hardly twice as long as broad 
(segments usually overlapping considerably and giving a dark and 
light brown banded appearance); spines around last two segments 
moderately long and stout, dark brown and conspicuous; ovipositor 
of good length. Color of abdomen uniform dark brown; recepta- 
culum seminis inconspicuous or invisible." 

Redescrihed from ten females. 

2title .—Length 0.83 mm. (0.60 to 0.96 mm.): width of mesothorax 
0.22 mm. (0.20 to 0.24 mm.). 

Ocelli wanting; spines on head as in female. Relative lengths of 
antennal segments us follows: 

1 2 1 i. 1 J JLJL 

5.2 5.2 5.9 6.5 4.4 5.6 1.8 1.8 

Segments two and three pale yellowish. Wings entirely wanting. 
Abdomen more narrow than in female and bluntly rounded at the end. 
Ninth segment very large, conoid; tenth segment retracted therein; 
ninth with a short stout spine on each side of the hind edge above; 
genital apparatus protruding beyond the tip of tenth segment; a 
rounded light depression in middle of ventral plates on segments 
three to six. 

Described from five males. 

Food plants *—Flowers of various grasses and cereals, clover, wild 
carrot. 

Habitat .—England (Haliday), Germany (Burmeister, Jordan, Bohle), 
Finland (Reuter), Russia (Lindeman), Bohemia (Uzel), United JJt&fcee: 
Manchester, Iowa; Amherst, Massachusetts. 
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Life history unknown except that they hibernate in dried flower 
jstem^ and in turf. 

I have compared my specimens with those of Osborn's (\ untninatus 
and they are identical. 

CHIROTHRIPS CRASSUS, new species. 

Plate II, fi^h. 17-20. 

Fraud *'.—Length 0.78 mm.; width of mosothorax 0.20 mm. Gen¬ 
eral color of head and thorax brown; abdomen gray-brown or yellow¬ 
ish brown. 

Head very small, slightly wider than long, narrowed in front 
between the eyes and elongated anteriority; distance between eyes 
equal to one-half the width of head; frons between antenna* bluntly 
acuminate. Eyes reddish orange by reflected light; ocelli placed in a 
low triangle far back between hind edge of eyes; each ocellus pale, 
margined inwardly with a dark-red crescent. Mouth cone very short 
and broadly rounded; maxillary palpi short, three segmented. Anten¬ 
nae approximate at base; relative lengths of segments as follows; 

A.23_£56_j_S 
4.5 6 7 6.5 6 8.3 2.8 3 

Basal segments large, longitudinally compressed, nearly twice as 
wide a*s long; segment two drawn out at outer angle into an acute 
process; three with slender peduncle, subpyriform, bearing one promi¬ 
nent sense cone on outside* as does also four; four and five rounded; 
four nearly as thick as long; five somewhat narrower; six elongated; 
seven and eight moderately slender. One and two pale straw yellow; 
three to six shading gradually to a medium brown; seven and eight 
also medium brown. 

Prothorax one and one-half times as long as head, one and three- 
fourths times as wide as long, twice as wide at posterior edge as at 
anterior; sides nearly straight, indented above fore coxa?, with prom¬ 
inent spines at posterior angles. Mesothorax one and one-fourth times 
as wide as prothorax, quite a deep constriction between mesothorax and 
metathorax; pterothorax with more or less rusty tinge. Wings long, 
saber-formed, slightly overreaching the tip of the alxlomen; fore wings 
shaded with gray, hind wings nearly clear. Fore longitudinal vein 
extends through the wing; hind vein arises from fore vein at one-third 
its length; both veins disappear before reaching the tip of the wing. 
State yeia hewn two spines on distal half; hind vein bears five spines. 

abort; fere pair strongly thickened; all femora grayish or yel- 
lowhab breym; fore tibiae and all tarsi pale yellowish; middle and hind 
tlhte brownish at hoses and above, fading to pale gray or yellow 
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Abdomen elongate-ovate in outline, bluntly pointed at tip, one and 
four-fifths times as long as broad; spines upon last two segments short, 
weak, and inconspicuous; ovipositor short and weak. Color rusty- 
gray brownish upon sides, and pale yellowish upon last two segments. 

Described from two females. 

Cotype.— Cat. No. 6324, U.S.X.M. 

JMe .—Length 0.66 mm. (0.5S to 0.78 mm.); width of mesothorax 
0.23 mm. (0.19 to 0.25 mm.). General color of head and prothorax 
grayish or yellowish brown; ptcrothorax abruptly pale yellowish, 
shading through gray to chestnut brown upon last two abdominal 
segments. 

Head as wide as long, without ocelli; relative lengths of antennal 
segments as follows: 

1 1 1 i 1 1 1 A 

4.4 5.9 5.9 5.9 5.2 7.9 2.2 2.6 

Prothorax one and one-third times as long as head, and one and one- 
half times as wide as long; mesothorax one and one-sixth times as 
wide as prothorax; wings wanting; terminal two segments conoid; 
spines thereupon slightly more prominent than in female. 

Described from seven males. 

Cotype .— Cat. No. 6324, U.S. N.M. 

Food plant.—Pnnicum capita re. 

Habitat . —Amherst, Massaehusetts. 

Life history unknown. 

CHIROTHRIPS OBESUS, new species. 


Plate II, figs. 21, 22. 

Female .—Length 0.78 mm.; width of mesothorax 0.29 mm.; width 
of abdomen 0.275 nun. General color of head and thorax yellowish 
brown; abdomen pale yellow\ 

Head very small, as wide as long, narrowed anteriorly, much elon¬ 
gated between the eyes, acuminate between basal segments of antennae. 
Eyes dark, relatively large, occupying sides of head from close to base 
of antennae almost to posterior edge of head; distance between eyes 
one-half the width of head; ocelli rather small and placed very far 
back between hind edge of eyes; anterior angle of triangle funned by 
ocelli is very obtuse; color pale yellow, margined inwardly, or entirely 
surrounded by red patches. Mouth cone very short and blunt; max¬ 
illary palpi short, three segmented. Antennae one and three-fourths 
times as long as head, situated upon the elongated portion thereof; 
relative lengths of segments as follows: 

2_234_5j^J78 ; . 

4,5 6 7 6.5 6 8.3 2.8 3 * 
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Fir^t ^mont much compressed longitudinally: transverse diameter 
more than twice its length; two \ery strongly drawn out externally 
into a stout, conical elongation; segments three, four, and five rounded; 
three with a quite long peduncle; three and four each hear one stout, 
transparent sense cone upon outer angle. Color of one and two clear 
pale yellow'; three to six becoming gradually more brownish; six to 
eight uniformly chestnut brown. 

Prothorax one and one-third times as long as the head; anterior edge 
but slightly wider than hind edge of head; sides slightly concave, 
divergent so that width at posterior edge is more than twice that at 
anterior edge; hind angles acute, without long spines; sides quite 
deeply indented above fore coxae. Sides of mesothorax rounded, con¬ 
verging anteriorly; metathorax narrower than mesothorax, its sides 
also rounded but converging posteriorly. Color of thorax light yel¬ 
lowish brown, sometimes splashed with red. Fore legs very short and 
extremely thickened; other legs short, but not thickened. Legs pale 
yellow, middle and hind tibia? slightly brownish on upper side, basal 
part of fore femora shading to light brown. Wings long, sabre- 
formed. overreaching tip of abdomen, shaded with gray. Two long 
veins, the hind one branching from the fore at about one-third the 
length of the wing; both veins disappear before reaching the apex. 
Each vein bears four to six spines; basal third of wings unfringed; 
fore fringe sparse. long and slender. 

Abdomen ovoid, acuminate at apex, broadly attached to metathorax, 
one and two-thirds times as long as broad. Spines upon last two seg¬ 
ments very short and weak, and those upon ventral plates weak and 
inconspicuous. Ovipositor very short and weak, apparently not func¬ 
tional; tenth segment split open above. Color of alxlomen uniformly 
clear pale yellow, except apex brownish and posterior edges of seg¬ 
ments faintly brownish, receptaculimi seminis over base of ovipositor 
bright reddish orange. 

Described from three specimens. 

Cotypr. —Cat, No. 63^5, U.S.N.M. 

Male unknown. 

Food plant*.—Ftxiuat ot'imr , P<xt jjrutt ?isix. 

Habitat .—Amherst, Massachusetts. 

Genus LIMOTHRIPS Haliday. 

Body powerful- Head longer than w T ide, broadened behind, and in 
front of the eyes extending into a triangular projection upon which 
the antennae are borne. Ocelli present in females, but wanting in 
VhafrSw Ardeuiw eight segmented; third segment drawn out into a 
blunt* triangular process $t outer angle. Maxillary palpi two seg¬ 
mented wm&hm threat). Prothorax somewhat shorter than 
Jim heed* ftfcwdeaed at hind edge; hind angles provided with 
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one long, stout spine. Legs rather short and thick. Wings quite 
long ancl of medium breadth; costa bearing a fringe; veins bearing a 
few short spines. Terminal segment of abdomen in female elongated 
somewhat and approaching a tubular form, split open above; each 
side bears a short, extremely stout spine and similar stout spines are 
]>orne upon the sides of the eighth segment. 

, Male entirely wingless. End of abdomen bluntly rounded; ninth 
segment bears a stout spine at middle of each side and a pair of simi¬ 
lar spines stands closely together near the dorsal line above. 

Species of this genus move slowly and have no power of leaping. 

I found only the new species arena* of the genus. 


EIMOTHRIPS AVENiE, new species. 

Plate I, fiss. 10-12: Plate II, 13. 

Ft'mrilr .—Length 1.57 mm. (1.48 to l.lSO mm.); width of mesothorax 
0.28 mm. (0.2*3to 0.30 mm.). Form elongated, slender. General color 
dark yellowish brown. 

Head a little longer than wide, tapering a little anteriorly; cheeks 
very slightly arched; surface of head not at all. or but very faintly, 
cross striated and bearing a few scattered minute spines; front strongly 
arcuate, produced considerably between bases of antenna?; color of 
head dark brown. Eyes of moderate size, black with yellow margins, 
triangular above, protruding slightly; ocelli fairly well separated, 
anterior one smallest, pale yellow with very dark red crescents on 
inner margins. Mouth cone short and moderately thick; maxillary 
palpi short, only two segmented. Antenna' rather short, about one 
and one-half times as long as the head, considerably separated at 
bases; relative lengths of segments as follows: 

12 3 4 5 0 7 8 

4.4 9.1 11.8 10.2 10.5 14.4 3 3.8 

Segment one much wider than long; two cup-shaped; three to five 
clavate; six fusiform; seven and eight slender, cylindrical; one and 
two dark brown; three to eight shading gradually from pale brownish 
gray to more or less dark brown; outer angles of three and four strongly 
developed (three especially so, though obtuse), and each bears one long 
pointed sense cone; six also bears one long, slender sense cone on inner 
side at two-thirds its length. 

Prothorax a little shorter than head and about ‘one and one-third 
times as wide as long; sides diverging from head posteriorly; only 
one long stout spine at each posterior angle; other spines scattered and 
minute; transverse margins nearly straight; sides slightly rounded; 
concolorous with head. Mesothorax about one and one-third times 
wide as prothorax; metathorax abruptly narrower; sides nearly ppap- 
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allel: pterothorax more or less rusty brown in color. Wings present, 

<piite long and slender, about one-seventeenth as broad in middle as 
long, tapering gradually from base to tip; two longitudinal veins in 
fore wing, the second branching from the lirst at about one-fourth its 
length; both veins and costa bear a few short, rather stout, dark brown 
spines; costa about twenty, fore vein about twelve, of which only two 
stand beyond the middle of the wing; hind vein about nine spines; 
fore wipgs dark, smoky gray; hind wings very slightly gray; costal 
fringes long. Legs rather short, but not thiekened; femora and middle 
and hind tibiae dark brown; all tarsi, fore tibia? and extremities of 
middle and hind tibiae yellow; fore tibia) shaded with brown above; 
hind tibia? alone bearing stout spines. 

Abdomen about two-thirds the length of the body and only about 
one-fourth as wide as long, almost cylindrical in form; segments not 
overlapping, width of segments increasing very gradually up to the 
sixth, then diminishing rapidly; last three segments conoid, prolonged 
at tip of tenth. Spines on sides of abdomen weak and inconspicuous 
before the seventh segment; eight bears three or four short, very 
stout, slightly curved, dark brown spines on each side; nine bears a 
circlet of long, slender spines; tenth segment split open above, sharply 
pointed at tip, and on each side above is a short, very stout, straight, 
dark brown spine reaching but slightly beyond the tip; color of 
abdomen gray-brown, shading to almost black at tip; connective tissue 
pale yellow; surface of segments finely reticulated. 

Described from eight long-winged females.. 

Cotype.—* Cat. No. 63:26, U.S.N.M. 

Length 1.05 mm. (1.02 to 1.0S mm.); width of mesothorax 
0.22 mm. (0.20 to 0.22 mm.). 

Head as broad as long. Ocelli generally wanting, though some¬ 
times vestiges are present. Antenna? only one and one-third times as 
long as the head; relative lengths of segments; 

1 ! 1 i 1 I 1 s 

4 8 9-7 7.7 7,3 11 2.3 3 


Color paler than in female, with more of a yellowish tinge, becoming 
yellowish brown at tip. Pterothorax without traces of wing pads; 
the dorsal plates very broad, being as wide as first abdominal segment. 
Head and thorax yellowish brown; legs yellow; femora and tibia? eon- 
, mderably shaded with brownish. 


Abdomen but little more than twice as long as wide, though 

considerably, giving it a yellowish brown and dark- 
^i^ded appearance; Bluntly rounded at tip; segment nine 
ifelnntjy conoid; segment ten small, cylindrical, and 
the ninth; cbputatory apparatus pro- 
in middle of nine above stand 
tinder black, chitinous 
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projections, the inner edges of which are parallel and the black mark¬ 
ing tapers to a point anteriorly; on each side of these peculiar proc¬ 
esses stands a long, slender spine; at about the middle of each side of 
ninth segment is a very abrupt, angular, chitinous projection shaded 
almost black, supporting on the inside of it an exceedingly short, 
stout, dark brown, blunt spine; other spines on this segment slender, 
but not very long. Segment ten is blunt at end and bears a row of 
short, small spines above, close to hind edge: nine is cut out on upper 
side over about half of ten, which at tip does not quite reach to tip of 
nine or under side; abdomen yellow-brown. 

Described from four specimens. 

Cotype.— Cat. No. 6326, U.S.X.M. 

Food plant w.—Outs. Feetara platen***. 

/Tainfat. —Pennsylvania, Massachusetts. 

Life history unknown. 

This species was very abundant upon and caused much damage to 
oats at State College. Pennsylvania, during the summer of 1898. 

Genus SERICOTHRIPS Haiiday. 

Body broad and having a silk}' luster due to the presence of numer¬ 
ous minute spines on the abdominal segments. Head fully one and 
one-half times as wide as long. Eyes large and protruding; ocelli 
present in both sexes. Antenna 1 eight segmented. Maxillary palpi 
three segmented. Prothorax much longer than the head, without long 
spines at hind angles (one present in S. varutbills). Legs, especially 
hind pair, quite slender. Wings either reduced or fully developed; 
when present, the fore wing is broad at basal fourth, the remainder 
being very narrow; only one longitudinal vein developed; fore fringe 
long; spines on veins numerous and moderately developed. Abdomen 
in some species strongly arched and its segments broad and short; tip 
of abdomen conical in both sexes. Abdomen of male much more slen¬ 
der throughout. 

Species of this genus leap readily. 

The characters of this genus are extended to include the following 
species: 

SYNOPSIS OF SPECIES. 

Body nearly black except segments four, live, and six of abdomen almost white; 

wings reduced.:. ringviatm (p. 141) 

Body yellow with brown or gray markings; wings present and with two spines on 

last fourth, where hind vein usually is. variabilis (p. 143) 

SERICOTHRIPS CINGULATUS, new species. 

Plate III, figs. 27-29. 

Female .—Length 1 mm. (0.84 to 1.25 mm.); width of mesothorax 
0,25 mm. (0,22 to 0.81,mm.); width of abdomen 0.87 mm. (0.8,1 to 
0,45 mm.). General color very dark brown; abdomen 
with white in the middle, * i 1 
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Head narrow as compared with following segments, one-half as long 
as wide, widest through the eyes and constricted considerably behind 
them, neck-like and sunken slightly in the prothorax; front slightly 
depressed at the insertion of the antennse. Eyes small* rounded, 
strongly protruding, occupying together only one-half the width of 
the head, black, coarsely granulated; margins light yellow; ocelli pres¬ 
ent. very small, well separated, not prominent: anterior one indistinct. 
Color of head brown; surface bearing scattered small curved spines. 
Mouth cone reaching to about the posterior edge of prosternum; max¬ 
illary palpi three segmented. Antenna? very nearly as long as head 
and thorax together, slender, eight-segmented; relative, lengths of seg¬ 
ments: 


1 2 _ J5_ _4_ _5_ _b__ JT^ 8 

5.8 1H.4 14,5 12.2 14.3 3.2 4. 


Basal two segments thickest: spines slender and inconspicuous. 
Segments one. two, and three light yellow; third shaded with brown 
toward apex; remainder dark brown except four, which is yellowish 
at base and style is somewhat lighter brown. 

Prothorax nearly twice as long as head and one and one-half times as 
broad as long; widest in middle, tapering abruptly to the head and 
less abruptly to posterior angles; surface marked with deep, transverse, 
reticulating wrinkles appearing like strice in dorsal view; each anterior 
angle bears a pair of short, divergently curved spines; one short, ante¬ 
riorly curved spine at-each hind angle; color dark brown. Meso and 
metathorax together scarcely as long as prothorax, only slightly wider 
than prothorax; yellowish brown, except notal plates dark brown; 
sides of metathorax not converging posteriorly: metanotum much 
wider than long. Wings reduced, the pads reaching only to the first 
abdominal segment. Fore and middle legs of approximately same 
length; fore pair thicker; hind pair longest and quite slender: all 
femora shaded with brown in middle but lighter at extremities; tibia? 
yellowish brown, more yellow at basal attenuations, fore pair lightest; 
tarsi uniformly yellowish, slender, and tapering evenly from their 
bases to tips. Surface of all femora and tibia? thickly covered with 
transverse ridges: spines upon hind tibia? especially long and slender. 

Abdomen very large, acutely ovoid, about one-half as broad as long, 
uniformly thickly covered with minute spines which appear most 
clearly as a fine fringe at posterior edge of each segment; a transverse 
dorsal row of aliout twelve quite uniformly long, brownish spines 
regular^ spaced across the middle of segments two to six, and six 
, / sfcmlar spines stand in as many small, dark depressions along the 
? e< *£ e sternal plates of these segments. First three 

segments, light brown; four, five, and six abruptly pale 
gmyy.‘gray, tinged with brown in middle of dorsum, 
blcMSy ;«wa sixth segment; last four segments again abruptly 
5 ^ narrow, dark-brown, transverse, chitinous thickening 
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(appearing as a stripe) extend* acros* two-third* of the width of the 
dorsal plate* of segments two to seven near their anterior edges: 
spines upon terminal segment* short and weak. 

This species possesses a well-developed power of leaping. 

Described from twenty specimens. 

('"type ■.—Cat. No. 6327, T.S.X.M. 

3fith \—Length o.S7 mm. (o.66 to 1 mm.); width of mesothorax 
U.21 mm.; width of abdomen, 0.27 mm. (0,22 to 0.30 mm.). 

Relative lengths of antennal segments: 

i A A JL JL JL JL A 

5.* 9.8 15 12.8 10.3 12.8 2.8 3.7 

End of abdomen shaped as in female; a transverse elliptical depres¬ 
sion in the middle of ventral plates of segments five to seven. Seg¬ 
ment nine long and tapering; tenth elongate and retracted within the 
ninth. Genital apparatus appeal's to be wholly protrusile. Testes 
large and brownish yellow in color. 

Cotype. —Cat. No. 6327, IT.S.N.M. 

Foodj/hnit*. —Various grasses. 

HabJtat. —Amherst, Massachusetts. 

Life history unknown. 

SERICOTHRIPS VARIABILIS /Beach). 

Plate II, fig. 23; Plate in, figs. 24-26. 

Thrips rariabilbi Beach, Proc. Iowa Acad. Sci., 1895, III, 1896, pp. 220-223. 

Female. —Length0.84 to 1.23 mm.; width of mesothorax about one- 
fourth the length of the body. General color yellow, with more or 
less striking brown or gray-brown markings. 

Head about two-thirds as long as broad, broadest through eyes, 
retracted considerably into prothorax; cheeks moderately full, con¬ 
verging somewhat posteriorly; anterior margin nearly straight, but 
slightly elevated between bases of antenna*. Spines upon head incon¬ 
spicuous; but one moderately long spine on each side of fore ocellus, 
and one behind each hind ocellus; a row of four short, .strongly curved 
spines across front near margin, and a few small spines upon cheeks; 
color of head pale yellow with dusky shadings. Eyes moderately large, 
protruding a little, nearly black, coarsely faceted, plainly pilose, occu¬ 
pying about three-fifths the width of the head; ocelli large, approxi- 
_mate, reddish orange, heavily margined inwardly with maroon, situated 
upon a slightly raised area between the eyes. Mouth cone tipped with 
black; maxillary palpi slender, three segmented. Antenna? eight seg¬ 
mented, more than twice as long as head, bases separated by about 
two-thirds the width of a basal segment; relative lengths of segments: 

12 3456 78 
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«*' in’iirlr :pl,.'Ai«'d JW “™ W .^,“ t 7fonr M iS 

with -tyle tapcr^ gradual!? to tip. Lot ■ - . , , Yellow three 

narol ,t- two pale ,.r browni-h yellow: three and tom paleyellow . tmte 
ha, WnM. «, tip and fonr in outer half: remainder of antenna h B ht 

to" dark brown. ba-e of live somewhat lighter. 

Prothorax about three-fourth* as long as wide, a little longei a 
little wider than the head: -ides about paralle l angles rounde^trans¬ 
versely -triated on .Wum; only one long, slender spine at e ach . h ^ 
angle:* anterior third of pronotnm eoncolorous with hea ; Te “““ 
marked with a -addle-shaped pateh of brown the autenoi « 
which is concave and -barply defined: six or eight medium-sized spines 
stand in thi- dark border, behind it there are six more or leas we 1- 
defined brown spots. Pterothorax large and apparent!? symmetiica y 
formed on account of first segment of abdomen being closely joinedi to 
metathorax and closely approaching it in color; moso and metathoia^ 
equally wide and about one and one-halt times as m ide as the p 
thorax: metanotal plate light brown; rest of pterothorax bright oi 
duskv vellow, except small brown spots at anterior edge otmes.motum 
and at anterior angles. 'Wings long, reaching to tip o ax omen 
fore wings very slender beyond the basal fourth, breadth at middle 

onlv about one twenty-sixth their length: only the fore longitudinal 

vein is fullv developed, though vestiges of the hind vein may be seen 
at the base.* Spines upon costa and fore veins dark brown and con¬ 
spicuous: twenty-two to thirty on costa; twenty to twenty-six on fore 
vein placed at regular intervals; two isolated spines stand upon the 
last fourth of the wing on the line where the hind vein might be 
expected: the scale 1 tears four spines along its inner edge and one 
discal near its Itase. Fore wings uniformly dusky or marked with 
three white and two gray-brown cross hands alternating; scale also 
grav-brown; anterior fringe long and fine on outer two-thuds of costa. 
Legs, especially hind pair, quite long and slender; general color pale 
yellownh with brown markings on fore femora above, both outer abd 
inner sides of fore tibia?, around outer halves of middle- and hmd 
femora, aronnd middle of these tibiae, and bases of all bladders. Tarsi 
deader and tapering; hind tibia? without stout spines within. 

Abdomen cylindrical, tapering sharply from anterior edge of eight, 
or acute avoid; two to two and one-third times as long as broad: thickly 
clothed with minute slender spines appearing most prominently as a 
1 1 time * on hind edges of dorsal plates. Eight to ten spines upon each 
! r •****» two to eight, two or three of these stand quite closely 

: la a group upon each side, and the middle pair stand very 
r upon segments two to five, but separate more widely 
OIK* |^4fir^^|^»euts and become larger; spines upon last two seg- 
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ments short. weak, and not strongly radiating. Segments two to seven 
marked with a very prominent dark-brown cross line at anterior third 
of each: on each side of these segment*? behind this line is a more or 
less extensive brown shading which on *even extend.*? clear across the 
back; ground color of the.-e segments is white or pale yellowish gray; 
eight, nine, and ten are without the brown markings, and are pale or 
dusky yellowish. 

J foltr .—Similar to female with the following exceptions: Length 
0.64 mm.; width of thorax 0.19 mm.; abdomen only four-fifths as 
wide as thorax, and more than twice as long as wide, nearly cylindrical 
to seventh segment: eight to ten conoid; spines upon last segment 
short; the testes large and brownish orange. 

Relative lengths of antennal segments: 

12 _4 5 6_ 7 8 

4 7 lb. 3 lu 9 10.5 2 3 

Ytr. a. female **—Head and front third of prothorax clear, pale yel¬ 
low; pterothorax darker yellow: hind part of prothorax and metano- 
tum abruptly brown; abdomen pale yellowish with very conspicuous 
dark brown cross-streak at first third of segments two to seven; on 
each side behind this streak is a narrow brown shading which upon 
seven extends clear across the back. Fore wiugs slightly tinged with 
yellowish, darkest at base. Brown spot on femora above, darkest on 
hind femora. Abdomen acute ovoid. 

Food plants* —Clematis, clover, elm, haekberry. 

Habitat .—Iowa. Massachusetts. 

Yar* b* male and female *—Body pale yellowish, immaculate; apical 
joints of antemue black, remainder pale; wings and fringes tinged with 
yellowish.—Beach. 

Food plants* —Hawthorn, haekberry. 

Habitat* —Iowa. 

Yar* t\ malt and female *—Wings nearly uniformly fuliginous; 
last three joints of an ten nee, distal half of joints A and 5 black, some¬ 
times intermediate altogether dusky; brown markings very distinct, 
confined to two large spots on thorax and sentellum respectively, the 
latter oblong and approximating posteriorly; abdomen immaculate.” 
Beach." 

Food plants. —Hawthorn, haekberry. 

Habitat* —Iowa. 

Yar* 1 1* male andfemale .—This variety is characterized by having 
the wings fuliginous, trifasciate with white bands, and in being more 

«I have seen and studied the specimens of Miss Beach labeled “ Thrifts mrktbUig 
Beach, Yar. c. male and female types.” These specimens seem to me to fit much 
better her description of u Yar. d.” An emended description based upon these speci¬ 
mens would not be distinguishable from the foregoing description of • , 

Proo. N, M. vol. xxvi—02-10 ' 
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heavily marked with brown; the markings on the thorax and bands at 
bases of first, second, and third (sometimes of second and third only), 
and seventh and eighth segments of the abdomen are extended until 
they coalesce and form broad bauds; the dorsal surface of the head is 
brown: sometimes all of the caudal segments are brown; the legs are 
white, with brown streaks on dorsal surface of femora, and frequently 
on tibia? also; ante nine same as in preceding variety. M Beach. 

Food plant*. —Cucumber, grass, smartweed. 

Habitat. —Iowa. Massachusetts. 

P$EUDOTHRIPS, new genus. 

Head much broader than long. Ocelli present. Maxillary palpi 
three segmented. Antenna? eight segmented (apparently nine seg¬ 
mented, owing to an apparent division of the sixth segment). Pro¬ 
thorax much longer than head and somewhat broadened posteriorly; 
one stout spine at each hind angle. Wings with two longitudinal 
veins which, with the costa, are thickly and regularly set with quite 
prominent spines; fore fringe well developed. Abdominal segments 
two to eight, inclusive, hear across the middle of each dorsal plate 
four weak spines, of which the middle two are close together upon 
anterior segments but diverge posteriorly. 

This genus is erected for the single species inequal its. 
false; 8puf\) 

PSEUDOTHRIPS INEQUALIS (Beach). 

Plate III, figs. 30-32. 

Thrips inequality Beach, Proe. Iowa Acad. Sciences, 1805, III, (1896), px>. 223-224. 

Female .—Length 0.88 mm.; width of mesothorax, 0.22 mm.; gen¬ 
eral color yellow; thorax and abdomen tinged with orange. 

Head fully one and one-half times as broad as long, slightly" con¬ 
stricted at hind edge, and retracted into the prothorax somewhat; 
cheeks full; anterior margin nearly" stmight. Eyes of medium size, 
rounded, slightly protruding, slightly- pilose; ocelli large, well sepa¬ 
rated, with orange-ml margins; ocellar bristles present, but not very 
long or prominent. Mouth cone moderately' sharp and somewhat 
shaded with brown at tip; maxillary palpi three segmented. Antenna? 
over two and one-half times as long as head; eight segmented, though 
there appear to be nine segments; relative lengths of segments as 
follows: 

12 3 4 5 6 7 8 

4 7 8.5 8.5 8 8+2 2 3 

Segment six has a distinct annulation around it at four-fifths its 
length, the outer part appearing much like a separate segment. Seg¬ 
ments one and two quite stout and rounded; three irregularly, and 
four regularly elavate; seven and eight cylindrical. Segment one 
k COD < J0 l orc>UK with head; three to six pale yellow in 
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basal parts, shading to dark brown toward the tips; seven and eight 
dark brown; spines distinct but not prominent, becoming more slen¬ 
der toward the tip. 

Pro thorax about oue and one-half times as long as head, and one 
and one fourth times as broad at posterior edge; sides nearly straight, 
diverging backward; dorsal surface bearing a number of small, dark 
spines, mostly near lateral and posterior borders; one stout, promi¬ 
nent spine at each hind angle. Mesothorax over one and one-half 
times as wide a# head; sides rounded and converging anteriorly; fore 
angles prominent. Metathorax but little narrower than mesothorax; 
its sides nearly parallel, curving inward abruptly at hind angles. 
Wings reaching almost to tip of abdomen; two longitudinal veins quite 
prominent; both veins and costa thickly and regularly set with prom¬ 
inent dai*k brown spines; costal twenty-four to twenty-eight, fore 
vein eighteen to nineteen, hind vein ten to eleven, scale live, internal 
one. Fore wing about one-fifteenth as broad in middle as long, shaded 
faintly yellowish: costal fringe well developed. Legs dusky yellow, 
quite slender; fore femora slightly thickened; femora and tibise bear¬ 
ing numerous short spines; inner side of hind tibhe with hut few 
stouter spines except one pair at tip; each hind tarsal segment with 
one stout, dark spine on the side; a dark brown spot on under side of 
each tarsus at tip. 

Abdomen elongate-ovate; few dark spines along the sides; segments 
two to eight bear.across the middle of each dorsal plate four weak 
spines, the middle two are closS together upon anterior segments, but 
diverge posteriorly; posterior edge of nine bears a circlet of six stout 
spines, the median pair being only slightly more than half as long 
as the others. All spines on body, and spines and fringes on wings 
conspicuously dark brown; abdomen dusky yellow, dark brown at 
extreme tip. 

Redescribcd from one female, Type 11 of Miss Beach. 

Male unknown. 

Food j>htnt. —Aster. 

Habitat. —Ames, Iowa. 

This species bears a close general resemblance to Huthrijts tritici, 
with which it was taken. 

Genus EUTHRIPS Targiom-Tozzetti. 

PHYSOPUS/' 

Ocelli usually present but sometimes more or less rudimentary. 
Antennae eight segmented. Maxillary palpi three segmented. Pro- 

«The name Physapus was used by Amyot and Serville for this genus in 184$, but it 
can not hold, as this name was previously used by Leach for a genus of the Neurop- 
tera in 1817- 

I have been unable to see Targioni-Tozzetti’s characterization of his genus Rv&trip^ t 
but nearly as I can tell it may include the species which have been placed in 
genus Physopm, and I therefore adopt it for this genua 1 ■ 
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abdomen moderately/tout; anal spines long and slendei. 

These species are active and can spring. 

SYNOPSIS OF SPECIES. 


[General color of body yellow 
General color of body brown 


&r *"*38 fc 53: 

Antenna; about three times as long as head.- - -;. J i5 5). 

[Antenna; but slightly more than twice as long as head. Mr,omw lI> J 

EUTHRIPS TRITICI (Fitch). 

WHEAT THEXPS. 

Plate IV, figs. 36-39. 

Thripn tritici Fitch, Count. Gent., VI, Dee. 13, 1855, V 38 ^ 

Thrips tritici Fitch, Kept., II, Ho*. 1857, pp. 304-30 . 

Thriiix tritici Ashmead, Orange Insects,1880, p. 7 . 

n„> MM Fo™, CB.ft.lK m, Sentinel, MBj n«™i >•”». J "“ *' UB - 
Thrins tritici Lintner, Cult. and Count. Gent., L1I» P\ ’ u 

S^MMwL, P»M, W, UX, MB.«* T».«.I1L Bi. Heft. Hna, 
1887, pp. 230-233. 

Thrips tritici Ohbobn, Insect bile, I, 1888, p. 141- 
Thrips tritici Wbe®, Popular Gardening, 1II, 1888, p. 17b. 

Thrips sp. Comstock, Bull. XI, ConteU^ Lxp Sta.1889, p. 131. 

Thriux tritici Rilby-Howard, Insect Life, I, looJ, i>. «w* , 

SK SS Foam*, 16th Kept St Entom., 111., 1890, p. ix, pi. v, fig. 4; 17th 

Kept. St Entom., Ill., 1891, pp. xiii, xv. 

27irip* tritici Web®, Ins. and Insecticides, 1891, p. 95. 

Thrift tritici Fokbes, Insect life, V, 1892, pp. 128, 127. 

tritici Beunbb, Nebr. St Hort. Kept., 1894, (1894), pp. lb.3, -14, fig. - 
2S Ashkba®, Insect life, VII, 1894, p. 27. 

tPhript trttiei CJ&AW, 4th Biennial Kept St Bd. Hort., Calif, for 1893 94, 18. , 
p, S&. 

M«»WWxaD, Ins. and Insecticides, 1895, p. I4t>. 

tJasfc* Mon. d. Orel. Thysanoptera, 1895, pp. 220, 27b. 
gfefp* grf&i Smith, Economic Entom., 1890, p. 102, iig. 78. 
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Thrips tritici Lintner, lltli Kept. X. Y. St. Entom., 1896, pp 247-250. 

Thrips tritici Rolfs, 10th Arm. Meet. Fla. St. Hort. Hoc., 1897, p. 97 

Thrij)* iritiei Quaintance, Bull. 42, Fla. Agr. Exp. Sta., 1897, pp. 552-564. 

Thrips tritici Powers, Fla. Farmer and Fruit Grower (editorial), March 27, 1897. 

Thrips tritici Quaixtance, Bull. 46, Fla. Agr. Exp. Sta., 1898, pp. 77-108, figs. 1-9. 

Thrips tritici Howard, Bull. 18, X. S., TJ. S. Dept. Agri., 1898, p. 101. 

Thrips tritici Rolfs, lltli Ann. Meet. Fla. St. Hort. Soe., 1.898, pp. 34-68. 

Fet/iale. —Length about 1.22 mm.: width about 0.26 mm. General 
color brownish yellow, thorax tinged with orange. 

Head three-fourths as long as broad and four-fifths as long as pro¬ 
thorax, but slightly withdrawn therein; cheeks but slightly arched 
behind the eyes and converging slightly posteriorly; anterior margin 
very nearly straight; back of head transversely striated. Eyes large, 
dark, and slightly pilose, occupying together about three-fifths the 
width of the head; ocelli present, sub-approximate, pale yellow, mar¬ 
gined inwardly with bright reddish orange crescents; spines between 
ocelli on each side long and conspicuous; post-ocular spines shorter. 
Maxillary palpi three segmented. Antenna* nearly two and one-half 
times as long as the head; relative lengths of segments: 

1 _2 _5^ _T 8 

6 8.T 13 12.3 8.8 12.5 2.2 4 

Color: One pale yellow; two lightbrown, base sometimes yellowish; 
three light yellow in basal half, remainder shaded light brown; four 
and five brown, yellowish at bases; six, seven, and eight brown. 
Spines upon antennal segments, especially two to five, quite stout and 
conspicuous. 

Prothorax rather rounded, three-fourths as long as broad; one pair 
of stout spines at each angle, also one short anteriorly directed spine 
standing dose to lower one of each fore pair; between each posterior 
pair and median line stands a row of five spines, number four alone 
being large; color of prothomx pale oi*ange-yellow. Mesothorax 
rounded at anterior angles; mesonotal plate with one stout spine at 
each lateral angle and two pairs of small spines on posterior margin. 
Metathorax tapering but slightly posteriorly; metanotal plate bearing 
four spines close together at anterior edge, the middle pair being 
much more stout and conspicuous. Wings nearly reaching the end of 
abdomen; breadth at middle about one-twelfth their length; shaded 
but slightly; each fore wing has two longitudinal veins extending from 
base to tip of wing; spines on veins at regular intexwals; costa twenty- 
six to twenty-eight; fore vein twenty to twenty-two; hind vein fifteen 
to eighteen; scale five, interior of scale one; a light, sparse fringe on 
costa of each wing; posterior fringes heavy and wavy. Legs dear 
pale yellow, sometimes slightly shaded with light brown above, quite 
thickly set with short brown spines; a pair of stout spines at extremity 
of each tibia; rows of spines on inner side of hind tibiae rather weak. 
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Abdomen cy 1 indr i cal - ovate, pointed at the apex; dark brown stripe 
across segments two to seven near their anterior edges; dorsal plates, 
except nine and ten, shaded more or less with brown; three or four 
moderately stout brown spines stand out prominently upon the pale 
yellow sides of segments two to eight; terminal spines long, stout, and 
dark colored; tip of abdomen dark brown. 

Redescribed from eight females. 

Jlitlr. —Length about 0.7 mm. (0.64 to 0.80 mm); width of meso- 
tliorax 0.195 mm. (0.18 to 0.22 mm.). General color pale- yellow, 
darkest upon pterothorax. 

Eyes somewhat smaller than those of female. Ante nine about two 
and one-third times as long as the head. Relative lengths of segments 
as follows: 

1234 56 7 S 

4.3 8 11 10.3 7.9 10.i 1.6 2 

Wings large and reaching beyond the tip of the abdomen. End of 
abdomen (ninth segment) bluntly conical; tenth segment retracted and 
not reaching the tip of the ninth; nine bears four pairs of long, stout, 
dark spines, of which one pair stands on each side near the anterior 
end of the segment, and one pair on each side near the tip; near the 
middle above stand two short spines. 

Described from four specimens. 

Food plant*. —Alfalfa, apple, asparagus, aster (cultivated), bind¬ 
weed, blackberry, buttercup, canna, cherry, clover, cone-flower, dan¬ 
delion, dog-tooth violet, English pea, goldenrod, grasses, hardhack, 
heal-all, heliotrope, honeysuckle, hydrangea, lilies, mesquite, orange, 
pea, peach, pear, pink, plum, potato, raspberry, red clover, rose, 
shrubby Althno smartweed, Soli day a l)imlot\ Spirant Jaw ahnjde,i\ 
squash, strawberry, sunflower, sweet william, wheat. 

Habitat. —California, District of Columbia, Florida, Illinois, Iowa, 
Massachusetts, New Hampshire, New Jersey, New Mexico, New York. 

The following descriptions of early stages are taken from Quain- 
tance:" 

Egg. —Size 0.25 by 0.1 mm.; clear whitish in color; oblong, curved 
in shape. 

Larva , jirxt stag?. —Length about 0.5 mm.; width of thorax nearly 
0.1 mm.; body fusiform, gradually tapering caudad from fifth or sixth 
abdominal segment. Color, clear whitish; eyes reddish. Antennas 
distinctly four-jointed; basal joint cylindrical, short; second somewhat 
urn-shaped, with distinct distal rim, about as long as broad; third joint 
oonio&l, apex of cone united to second; fourth fusiform, widest near 
basal fourth, quite as long as other three joints together. Joints two, 
three, and four ringed, two and three rather obscurely, but on fourth 
joint the icings quite pronounced, where, on distal part, they 

46, Fia. Exp. St*. 
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appear to divide the joint into short, cylindrical segments. On the 
fourth joint the rings are minutely setate. Numerous large seta? are 
also present on all joints, most numerous on fourth. Legs stout; hind 
femur about as long as tibia; tarsus one-join ted, terminating in claw¬ 
like fork; bladder-like expansion of adults apparently wanting. 
Abdomen composed of ten segments, marked dorsallv with four longi¬ 
tudinal rows of sete and a row on each side. All of these sete appear 
to be somewhat enlarged and rounded distally, except one pair on 
dorsum of last segment. On tenth segment these sete are quite long, 
being from two to four times longer than the others. 

Larva , second stage .—Length about 1 mm.; width of thorax about 
0.22 mm.; shape about as in stage one. Color of body deep orange 
yellow; legs and antenna? lighter; eyes reddish; antenna? four-jointed, 
as in tirst stage; basal joint short, cylindrical, about one-half as long 
as wide; second, subcvlindrical, somewhat longer than wide; third, 
subconical, about a third longer than wide; fourth, about‘as long as 
proximal three together, fusiform, thickest about basal fourth. Joints 
three and four plainly ringed, the rings of fourth joint quite distinct 
and minutely setate, as in first stage. Large seta? are also present 
about as in stage one. Femur of hind legs about as long as tibia; tar¬ 
sus one-jointed, somewhat forked distally, and bearing a membranous 
expansion. 

Nymph or pupa, young nymph .—Resembles the full-grown larva in 
shape; in color it is much lighter, being light yellow, with legs, 
antennae, and wing-pads still lighter. Eyes reddish. 

In the antenna?, legs,, and wing-pads the nymph skin appears some¬ 
what as a sheath to these parts of the forming adult. The antennae 
are three or four jointed, apparently, thick and clumsy. The basal 
joint is large, swollen, slightly longer than wide; the second is about 
twice as long as wide and somewhat constricted in middle. Third 
joint is about a third longer than second, gradually tapering distally 
to an obtuse end. When the nymph stage is first entered the antennae 
project cephalad in normal position. In six or eight hours, however, 
they are laid back over the head and prothorax. In the hind legs, 
femur and tibia of about equal length; tarsus indistinctly one-jointed, 
very short, and rounded distally. Wing-pads short, scarcely reaching 
caudal end of second abdominal segment, bearing one or two sete. 
Abdomen as in larva, with dorsal and lateral rows of sete, which, how¬ 
ever, are acute. On the dorsum of ninth segment, near caudal margin, 
are four stubby, hook-like processes, curving cephalad, which appear 
to be the four modified sete of this region. 

Mature nymph. —Length about 1 mm.; width of thorax about 0.22 
mm.; color light yellow; shape very similar to that of adult Thrips. 
Nymph skin more or less separated from the body of the adult, within, 
particularly so in the legs, antenna?, mouth-parts, wing-pads, mid 
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caudal end of abdomen. The wing-pads i*each to about the sixth 
segment. 

Life history .—The life cycle of Thrlps tritici is quite short, requir¬ 
ing hut twelve days. Eggs are deposited in the tissues o± infested 
plants, and hatch in three days. The larval state lasts for about live 
days, during which time the insect makes two molts, the second when 
entering the nymph stage. The nymph stage continues for about 
four days, during which time they take no food, rarely move to any 
extent, but remain hidden away.” 

Economic considerations .—This is one of the most widely spread 
and generally injurious species in this country. The specimens from 
which Fitch described the species were taken at Geneva, Wisconsin, 
from a wheat field which was being injured by the little pests. At 
various times it has been noticed swarming in the blossoms of orange 
and causing injury thereto. It is a very common species on a large 
number of flowering plants, both wild and cultivated, but unless pres¬ 
ent in great numbers their injuries are likely to pass unnoticed. By 
faT the greatest damage appears to be done to strawberries, in the 
blossoms of which they swarm, and by their punctures of the essential 
parts of the flower they prevent its fertilization and the consequent 
development of the fruit. This failure of bloom, though perhaps pro¬ 
duced at times by other insects and in other ways, is known to grow¬ 
ers as buttoning.” The most serious injuries have been reported 
from Florida and Illinois. In Florida the strawberry crop in some 
sections has been reduced to one-third in dry seasons. 

EUTHRIPS OCCIDENTALS Pergande. 

Thrips sp. Coquillett, Ins. life, IV, 1891, p. 79. 

JEhahrips occidentalis Pjergaxde, Ins. Life, VII, 1896, p. 392. 

* Female .—Length about 1 mm.; width at mesothorax about one- 
fourth the body length. General color head pale lemon yellow, 
thorax orange yellow, abdomen brownish yellow. 

Head about one and one-third times as broad as long, three-fourths 
as long as the prothorax and considerably withdrawn into the latter. 
Eyes rather large, occupying together about three-fifths the width of 
the head, dark, slightly pilose; ocelli subapproximate, pale yellowish, 
margined with reddish orange crescents; one very prominent spine 
between ocelli on each side; post-ocular spines very conspicuous. 
Maxillary palpi three segmented. Antennae about two and one-half 
times as long as the head; first segment slightly shorter than the style; 
two is one and one-half times as long as one; three is longest; four is 
six-Seyenths as long as three; five is five-sixths as long as four; six 
nearly m long as three; seven very short, about one-fourth as long as 
five; eightSsone and three-fifths times as long as seven. Color of one 
jj^radtocent whitish; two brownish yellow (uniform), basal parts of 
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three, four, and live pale yellowish; apical parts shading quite 
abruptly to light brownish; six uniformly brown; style slightly 
lighter than six. Spines upon antennal segments, especially two to 
four, are unusually stout and prominent. 

Prothorax nearly one and one-third times wide as long; color 
intermediate between that of head and pterothorax. One pair of 
prominent, stout spines at each angle; one short anteriorly directed 
spine close to the lower one of each fore pair; a row of five small 
spines (the fourth is stoutest) stands on each side of hind margin 
between pair at angle and median line. Anterior angles of mesotho- 
rax rounded; metathorax slightly narrower than mesothorax, its sides 
nearly straight and parallel; me^onotal plate bears one stout spine at 
each lateral angle and two pairs of small spines on posterior margin; 
metanotal plate bears two pairs of spines close to anterior edge, the 
middle pair being much the stouter; color of pterothorax bright 
orange. Wings very slightly yellowish; both longitudinal veins 
extend from base to tip of wiug; both internal and the costal veins 
bear vei*} stout, brown spines set at regular intervals: costa twenty- 
four to twenty-six, fore vein nineteen to twenty-two, hind vein lifteen 
to eighteen, scale live, internal on scale one. Fringe upon costal edge 
is very light, that upon hind edge is long and wavy; cross veins can 
sometimes he seen between the longitudinal veins and between the 
fore and costal veins at about two-fifths their length from base and 
sometimes a third at about four-sevenths between the fore and costal' 
veins. Legs uniformly eoncolorous with head, bearing numerous 
small spines; a pair of strong spines at inner side of tip of each tibia. 

Abdomen elongate-ovate in outline, conical at apex; a transverse, 
narrow, brown band extends across anterior part of segments three to 
seven; brownish tinge on abdomen fades behind sixth segment leaving 
only the apex of the cone brown; a group of three or four stout spines < 
stands upon each side of segments two to eight; terminal spines long, 
stout; all spines brown. 

Mah \—Length about 0.65 mm.; width about 0.17 nun. Lighter in 
color than the females; nearly a uniform lemon yellow, slightly darker 
on throax; form more slender; apex of abdomen blunt, terminated on 
sides by two pairs of long, stout, inward curving spines; ninth seg¬ 
ment also bears two pairs of very long, stout spines near its posterior 
border and near the dorsal line on this segment is a pair of shoi*t 
spines; the brown bands across the abdomen of female are wanting in 
males and they have fewer spines on sides of segments; the bright 
orange-colored testes arc very prominent. 

Food plwnts. —Apricot, orange, potato, and various weeds. 

Ilubitat .—California. 

Redescribed from specimens at the U. S. Department of Agriculture* 
Division of Entomology—presumably types. , , : * 
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This species is very similar to Enthripx tritici (Fitch), 
bat it has a longer though more retracted head, which is also slightly 
wider; the terminal segment of the antenna is one and three-fifths 
times as long as seven; spines on body stouter and more prominent. 
Both Euthrips tritici and Euthrijjx occidtntalis approach very closely 
to Physopus nigriventris Uzel. 

EUTHRIPS FUSCUS, new species. 

Plate IV, figs. 40, 41. 

Female .—Length 0.93 mm. (0.70 to 1.08 mm); width of mesothorax 
0.21 mm. (0.1S to 0.24 mm.). General color brown. In dark speci¬ 
mens the abdomen is blackish brown; in light specimens the general 
color is yellowish brown. 

Head about one and one-half times as wide as long, about one-fourth 
retracted into prothorax; occiput deeply wrinkled transversly; ante¬ 
rior margin of head slightly and smoothly elevated in middle; cheeks 
straight and parallel. Eyes moderately large, occupying together 
about one-half the width of the head, dark, slightly protruding; 
margins pale yellow; ocelli smaller than facets of eye, pale yellow, 
margined with dark red, widely separated, posterior ones contiguous 
with yellow margins around eyes; one stout spine in front of each 
posterior ocellus. Mouth cone short and tapering abruptly; maxil¬ 
lary palpi slender, three segmented. Antennae inserted a little below 
the margin, about three times as long as dorsal length of head; 
relative length of segments: 

12 3 45678 

5.5 8.8 10.4 10.2 9 11.7 2.3 3.3 

First segment rounded, one-third broader than long; two is cup¬ 
shaped; three to six subequal in thickness; three to live somewhat 
clavate; three with very slender peduncle; six cylindrical-ovate. 
Antennae quite uniformly brown (sometimes three, four, and five 
lighter gray-brown, especially at bases), only segment three somewhat 
more yellowish; spines on segments two to five quite stout and dark 
colored. Color of head uniform grayish to orange-brown. 

Prothorax fully one and one-half times as wide as long and one and 
two-fifths times as long as the head; sides arched; angles rounded; 
wider behind than in front; one large curved spine at each anterior 
angle and another on anterior margin between this and the median 
'^bne; two stout spines at each posterior angle, the inner one of which 
Is npf&b the weaker; also a stout spine on the posterior edge between 
the p^andthe median line; other spines on prothorax small and not 
Mesothorax but very little wider than the prothorax; 

at anterior angles; mesonotum broad, without 
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prominent spines; posterior edge nearly straight for one-third the 
width of the segment; metathorax narrows abruptly after the anterior 
edge till narrower than prothorax, then sides run nearly parallel to 
abdomen; mesonotum with two pairs of spines near anterior edge, the 
outer one of each pair being much Jess stout than the inner one; meso- 
thorax and metathorax together not longer than the prothorax. Wings 
reduced, barely reaching to the first abdominal segment; pads set with 
several stout spines. Legs of medium length and of moderate size, 
quite thickly set with short bristles, concolorous with, or usually 
lighter than body; bases of posterior femora and inner sides of 
posterior tibiee more yellowish; thorax colored nearly like head. 

Abdomen one and one-half times as wide as the mesothorax (short¬ 
winged female) and twice as long as broad, or nearly twice as long as 
head and thorax together; elliptical ip outline except that apex is 
conical; broad, dark bands cross the abdomen at the anterior edge of 
dorsal plates on segments two to eight. Each segment except one and 
ten bears two or three short, stout spines on sides; in addition to 
these nine bears a circlet of eight unusually long, strong spines, and 
ten also bears a circlet of six long spines though these are somewhat 
shorter than those on previous segment. Segment ten is split open 
above; color of abdomen yellowish brown to brown-black, usually con¬ 
siderably darker than head and thorax; segments usually more or less 
telescoped. 

Described from eighteen short winged females taken in hibernation 
in February and November. 

Cotype .—Cat. No. 6828, U.S.N.M. 

Food plant. —Grass? 

Habitat .—Massachusetts. 

Life history unknown. 

EUTHRIPS NERVOSUS (Uzel). 

Plate III, figs. 88, 34; Plate IV, fig. 35. 

Plufsopus nervosa TTzel, Monographic d. Ord. Thysanoptera, 1895, p. 102. 

Thrlps (Euthrips) maidi* Beach, Proe. Iowa Acad. Sciences, 1895, III (1896), 
pp. 219, 220. 

Female .—Length 1.38 mxn, (1.22 to 1,39 mm.); width of meso¬ 
thorax 0.32 mm. (0.2 6 to 0.34 mm.). General color dark yellowish 
brown. 

Head somewhat pentagonal in form, not as long as wide; cheeks 
straight and converging slightly posteriorly; front broad and obtusely 
angular; back of head transversely wrinkled and bearing a few minute 
spines. Eyes rather small, black with light yellow borders, rounded 
or oval in outline; ocelli yellow, widely separated, posterior ones con^ 
tiguous with light borders around eyes; one very long slender spine 4 
on each side midway between ocelli. Mouth cone pointed, tipped 
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with biack; maxillary palpi three segmented. Antenna? slightly more 
than twice as long as head and very slender beyond second segment: 
comparative lengths of segments as follows: 

1 _2 _3 I J> 7 8 

6 10 11 1±5 11.1 IBS 8 1 

Color of antennas dark brown, except segments three and four and 
extreme base of five abruptly yellow. Spines on first segments quite 
dark and conspicuous, becoming paler and more indistinct toward the 
tip. 

Prothorax approximately as long as head and a little wider, almost 
rectangular in form, bearing many prominent spines; one at each fore 
angle and two at each hind angle are longest: one half way between 
fore angle and median line on front margin and one similarly placed 
on hind margin are intermediate in size; numerous others are smaller. 
Color of head and prothorax dark brown. Mesothorax approximately 
as wide as length of antenna; front angles obtusely rounded; metanotal 
plate bears four spines close to front edge, the middle pair being large 
and prominent, the others small; pterothorux yellowish brown. Wings 
present, fully as long as the abdomen, about one-twelfth as broad as 
long, sharply pointed at ends; surface of wings thickly covered with 
minute, dark-colored spines; both longitudinal veins and costa of fore 
wing thickly and regularly set with quite long, dark-colored spines; 
costa has from twenty-five to twenty-nine, fore vein from sixteen to 
twenty-two, hind vein from fourteen to sixteen; fore wings shaded 
with gray; veins not prominent; costal fringe of fore wings weak and 
less than twice as long as costal spines. Legs moderately long, not 
thickened; femora dark brown, yellow at extremities; tibia? and tarsi 
yellow; tibia? shaded more or less with brown around middle and tarsi 
with prominent dark brown spot at tip within; each tibia with a pair 
of prominent, dark brown spines at tip within and a row of from five 
to seven short brown spines on inner side of hind tibia?. 

Abdomen about two and one-half times as long as width of meso- 
thorax, somewhat cylindrical in shape, but enlarging from base to hind 
edge of second segment and tapering evenly from eighth segment to 
tip. Spines along sides and around tip of abdomen very dark brown 
and conspicuous; those on segments nine and ten are long and sub¬ 
equal on both segments. Color of abdomen dark brown, shading 
toward tip; connective tissue yellow; last segment split open above. 

Redescribed from six females; no males found. Compared and 
with Tkrips {Euthripx) inaidts Beach. 

—Corn, various grasses (first spring flowers, Uzel). 

Rohemia (Uzel); Ames, Iowa; Amherst, Massachusetts. 

life history unknown, except that it hibernates in turf. 
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SCOLOTHRIPS, new genus. 

Head wider than long, retracted considerably into prothorax.. 
Eyes protruding; ocelli present. Maxillary palpi three segmented. 
Antennae short and thick; sense cones very long. Prothorax slightly 
longer than head and somewhat broadened posteriorly. Spines 
arranged as follows: One at each anterior angle, one halfway between 
these angles and the median line, one at the middle of each side, two 
at.each hind angle, and one between this pair and the middle of the 
hind margin. Wings present, slender, with two longitudinal veins 
and ring vein strongly developed; fore fringe very weak but spines on 
veins very strong. Intermediate- abdominal segments with one spine 
on each side at the hind angle. 

This genus is expected for the species 6-maculatas. 

(sKcokoz, prickly or thorny; 6puf\) 

SCOLOTHRIPS 6-MACULATUS (Pergande) 

Plate IV, tigs. 42-45. 

Thnpft e-maculata Pergande, Trans. St. Louis Acad., V, 1894, p. 542. 

Thrips pallida Beach, Proe. Iowa Acad. Sciences, 1H95, III, (1896), pp. 226-227. 

Female .—Length, 0.83 mm. (0.72 to 0.97 mm.); width of rneso- 
thorax, 0.21 mm. (0.18 to 0.25 mm.). General color clear pale yellow. 

Head about three-fourths as long as wide, frequently considerably 
retracted within prothorax, even to the eyes sometimes; cheeks 
straight and parallel; front margin rounded; vertex elevated between 
the eyes. Eyes large, protruding; posterior ocelli nearly contiguous 
with margins of eyes; one very long, backwardly curved spine stands 
in front of each posterior ocellus, and two pairs of curved spines stand 
upon the margin in front. Maxillary palpi slender, three segmented; 
labial palpi very long and slender. Antenna? rather short and com¬ 
pact; inserted below front margin; approximate at base, relative 
lengths of segments: 

4.2 7 7.4 “0.7 6.1 9 2.5 3.5 

Segment one cylindrical, about two-thirds as thick as two, which is 
more rounded; seven and eight rather thick. Color of one and two 
nearly white, the remainder almost uniformly dusky gray; spines on 
segments two to five long and px*ominent as are the sense cones; the 
sense cone on the inner side of six arises below the middle of the 
segment and reaches beyond the end of the seventh. 

Prothorax slightly longer than the head, but only about three-fourths 
as long as wide, broadened somewhat posteriorly and rounded at hind 
angles, sides curving gently inward anteriorly; spines extremely long 
and slender, arranged as follows; One at each anterior angle, one half 



PJlOCEEDIXtU s' OF THE XATIOXAL UVKEUM. 


VOL. XXVI. 


1 M 


way between the.se and the median line* one at middle of each wide, two 
at each hind angle, and one between this pair and middle of hind mar¬ 
gin* Mono thorax about one and one-third times as wide as the pro¬ 
thorax* with one slender spine at middle of each side. Wings long, 
reaching nearly to tip of abdomen, at middle about one-seventeenth as 
broad as long, pointed at tips. Fore wing with two longitudinal veins 
and a very heavy ring vein; hind longitudinal vein branches from the 
fore vein at about one-third the length of the wing. Spines upon 
costal and both longitudinal veins very long and stout, fully equaling 
those upon the anal segments; costal vein bears from fifteen to twenty, 
fore vein from nine to eleven, hind vein five or six (the third and 
fourth spines, M>metimes the second also, which I have counted as 
standing upon the fore vein, stand at the same angle to the wing as do 
those upon the hind vein and really belong thereto, though the veins 
have united): the front fringe of the fore wings is extremely sparse, 
short and weak, and does not extend to the tip; hind fringes also 
unusually short. Fore wings are characterized by three light brown¬ 
ish spots on each—one at base of wing, one immediately beyond sepa¬ 
ration of longitudinal veins, and the third halfway from the second 
to the tip of the wing (the third is a band extending clear across the 
wing). Legs eoncolorous with body, sparsely set with slender spines. 

AMomen cylindrical-ovate, pointed at extremity, surface smooth; 
only one spine of any prominence at posterior side angles of segments 
two to eight; spines upon segments nine and ten not as strong as those 
upon the wings; color nearly uniformly pale yellow without prominent 
mai’kings. 

Redescribed from ten specimens. 

2fnh \—Male smaller than female, but otherwise agreeing very closely 
with the foregoing description. Abdomen bluntly conical at tip; tenth 
segment partially retracted within ninth, which is cut out in last half 
above the tenth; spines borne on top and sides of nine arc shorter and 
weaker than those on wings. 

Described from one specimen. 

Food Found on many plants infested with red spider, on 
which It has repeatedly been observed to feed. "—Pergande. ‘“Feed¬ 
ing on mites in fold of cottonwood leaf/ 1 —Bruner. Taken on l>oan, 
blackberry, elm, and hop.—Beach. 

Habitat .—Missouri ?; Ames, Iowa; Barniboo, Wisconsin; Lincoln, 
Nebraska. 

Thrijp* pallida Beach is positively identical with this species, as has 
been learned from an examination of her types. 


Genus HAPHIDOTHRIPS Uzel. 

Ocelli present. Antenna? eight segmented; the fifth segment short 
and cut off abruptly at the end so that it joins the base of the sixth by 
g£n unusually broad surface; style very slender, composed of two equally 
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long segments, which are together as long as are the fifth and sixth. 
Maxillary palpi three segmented. Prothorax a little longer than the 
head and somewhat broader at the hind than at the fore edge; no long 
vspine at the front angles, but two at each hind angle. Legs unarmed. 
Wings usually reduced, but when present they are of medium length, 
and have two longitudinal veins which are set with small spines. 

I find here only the new species fiuseSpamia. 

RHAPHIDOTHRIPS FUSCIPENN1S, new species. 

Plate V, figs. 46-48. 

Female .—Length 1.32 mm. (1.20 to 1.66 mm.); width of meso- 
thorax 0.24 mm. (0.22 to 0.27 mm.). General color nearly uniform 
chestnut brown. 

Head as long as wide, but little shorter than prothorax, into which 
it is retracted a little; anterior margin slightly elevated and rounded; 
constricted a bit close behind the eyes; cheeks nearly straight behind 
the constriction and diverging slightly posteriorly so the head is 
widest at hind edge; back of head finely striated. Eyes quite large, 
rounded, protruding; margins light; ocelli present, larger than facets 
of eye, light colored with dark crescentic margins, well separated, but 
posterior ones not contiguous with margins around eyes; ocellar spines 
very long and conspicuous; post-ocular spines quite large. Mouth 
cone extending back to anterior edge of mesosternutn, slender, so that 
head from below appears considerably elongated; labial palpi small; 
maxillary palpi quite long, slender, and three segmented. Antennae 
twice as long as head; relative lengths of segments: 

12 3 4 5 6 7 8 

5.8 9 11 10.3 6.25 10.5 8.2" 8.25. 

First segment shortest, cylindrical; second cup-shaped; third pedi¬ 
cellate; third, fourth, and sixth are approximately equal in thickness; 
third and fourth elliptical; fifth constricted at base and increasing in 
size to apex, where it is cut off abruptly and unites by its entire width 
to the equally broad base of sixth, which tapers gradually from one- 
third its length to its apex, where it is but slightly wider than seventh; 
seventh and eighth slender, cylindrical. Color: First and second uni¬ 
formly slightly lighter brown than head; third and fourth pale yellow 
with slight brownish tinge; fifth shading from color of fourth to a lit¬ 
tle lighter than sixth; sixth, seventh, and eighth gray-brown; spines 
long and fairly conspicuous. 

Prothorax slightly wider than long, widest at posterior angles; sides 
but slightly arched; no prominent spines at anterior angles; two stout 
spines stand close together at each posterior angle; surface finely 
striated and set with a few scattered small spines; bases of spines lighi 
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yellowish; pronotum frequently extending considerably over front 
edge of mesonotal plate. Mesothorax about one and one-third times 
as wide as the prothorax and considerably wider than metathorax, 
except at its anterior edge; anterior angles of mesothorax very acute; 
no conspicuously large spines upon pterothorax. Wings sometimes 
reduced; when present, long and about one-thirteentli as broad in 
middle as long; fore wings shaded with gray, pale brownish along 
veins, clear at base; second longitudinal vein arises at about two-fifths 
the length of the wing, its origin indistinct. Spines upon all veins 
quite long and slender, but not thickly set or very conspicuous; costa 
bears seventeen to nineteen, fore vein eight or nine, hind vein eight 
or nine. Wing pads, when present, not overreaching the pterothorax. 
Legs moderately strong, but not thickened; femora and tibia? dark 
brown like body; inside of fore tibhe, extreme tips of the others and 
all tarsi pale gray or yellow; legs scattering^ set with fine spines, 
apex of hind tibne alone bearing a pair of stouter spines. 

Abdomen very long—almost twice as long as head and thorax 
together—and three times as long as broad, nearly cylindrical, taper¬ 
ing abruptly from anterior edge of eighth segment to the apex; seg¬ 
ments overlapping more or less when abdomen contains no eggs; color 
uniform dark brown without conspicuous markings or spines except 
those upon two terminal segments, which are quite long and slender. 

Described from six females, five of them long-winged. 

Cotype. —Cat. No. 6329, U.S.N.M. 

Male unknown. 

This species agrees very closely in most respects with JS. loiigistylosa 
Uzel, but differs in the following points: Head as wide as long; second 
antennal segment somewhat shorter than third, fourth, and sixth; fifth 
segment lighter colored at tip than sixth. Body length, average (exclu¬ 
sive of egg-filled females), 1.25 mm. 

Food plant. —Grass. 

Habitat. —Massachusetts. 

Life history unknown. 

Genus ANAPHOTHRIPS Uzel. 

Ooelli present. Antennae eight segmented (apparently nine in 
A* ztriadm). Maxillary palpi three segmented. Prothorax about as 
long as head. Legs unarmed. Wings usually present (usually absent 
it* the fall generations of striatm), with two longitudinal veins; spines 
upon veins small and inconspicuous. No stout spines at angles of pro- 
thorax; all spines on body short except the anal spines, which are short 
slender (in striaius they are short and stout). 

hate usually two pairs of very short, stout spines upon the 
nintfif^dominai segment above, of which the anterior pair is stronger 
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Species of this genus have no power of springing. 

In this genus I find only the species sit icitus. 

ANAPHOTHRIPS STRIATUS (Osborn). 

GRASS THRIPS. 

Plate V, figs. 49-51. 

Limothrijjs poaphagus Comstock, Syllabus ot Course of Leetures at Cornell and 
Peoria, 1S75, p. 120. 

Limothripspoaphagus Lintner, Rept. 2s. Y. Agr. Soe., 1881-S2. 

Thrips striata Osborn, Can. Ent., XV, 18S3, p, 155. 

Limothrips poaphagus Fern ale, Grasses of Blaine, 1885, p. 42. 

-X. E. Farmer, June 19, 1886. 

- Lintner, 3d Rept. Ins. N. Y 1887, pp. 96-98. 

Limothrips poaphagus Comstock, Introd. to Ent., 1888, p. 127. 

Thnps striatus Packard, Ent. for Beginners, 1888, p. 73. 

- Fletcher, Ent. Amer., IV, 1888, p. 152. 

- Howard, Ent. Amer., IV, 1888, p. 152. 

Limothrips poaphagus Osborn, Ins. Life, I, 1888, p. 140. 

Thnps striatus Packard, Stand. Nat. Hist., 2d ed., II, Append., 1888. 

-Fletcher, 19th Rept. Ent. Soc. Ont., 1888, p. 11. 

- Fletcher, Ann. Rept. Exp. Farms, 1888, pp. 59-62. 

Limothrips poaphagus Lintner, Rept. N. Y. Agr. Soc., 1888. 

Phloeothripspoaphagus Fletcher, 20th Rept. Ent. Soc. Ont., 1889, pp. 2, 22. 

- Brodie, 20th Rept. Ent. Soc. Ont., 1889, p. 8. 

Limotlmps poaphagus Lintner, 5th Rept. N. Y. St. Ent., 1889, pp. 153, 304. 

- Osborn, Can. Ent., XXIII, 1891, pp. 93, 96. 

- Fletcher, Ins. Life, V, 1892, p. 124. 

- Forbes, Ins. Life, V, 1892, p. 127. 

- Fletcher, Ann. Rept. Exp. Farms, 1892, p. 3. 

Limothrips poaphagus Comstock, Man. for Study of Ins., 1895, p. 120. 

Limothrips poaphagus Uzel, Mon. d. Ord, Thysanopt., 1895, pp. 279,435,446,448. 
Thrips striata Uzel, Mon. d. Ord. Thysanopt., 1895, p. 220. 

- Hopkins-Rumsey, Bull. 44, IV. Va. Agr. Exp. Sta., 1896, pp. 270,271. 

- Smith, Economic Ent., 1896, p. 102. 

- Putnam, N. E. Farmer, July 2, 1898. 

Anaphothrips striata Hinds, 37th Ann. Rept. Mass. Agr. College, 1900, pp. 81-105, 
4 pis., 33 figs. 

Anaphothrips striata Fernald and Hinds, Bull. 67, Mass. Agr. Exp. Sta., 1900, 
pp. 3-9, pi. i, figs. 1-6. 

Female *—Length 1.3 mm. (1 to 1.6 mm.); width of mesothorax 0.25 
mm. (0.23 to 0.26 mm.). General color yellow, with more oriels dusky 
or brownish shading upon some parts. 

Head very slightly wider than long, rounded in front; cheeks straight 
and parallel; surface back of eyes faintly striated ; head yellow with 
brown posterior border, without long spines. Eyes small, rounded, 
black or very deep purplish red; ocelli subapproximate, yellow, with 
orange-red margins. Mouth cone moderately sharp, and very promi¬ 
nently tipped with black; maxillary palpi three segmented. Antennae 
approximate, about twice as long as head, eight segmented, though 
Proc. N, M. vol. xxvi—02-11 * . , 1 * 
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apparently nine segmented, owing to the division ot the sixth seg- 
ment hv an ol)lique suture at about throe-fourths its length. Kela- 
tive lengths of segments: 

L 2 4 ft 6 7 8 

5 8.5 11 10 10 0.5+8.5 2.35 ^ 

Segments one and two rounded; three to six fusiform. One is pale, 
almost white; two light brown; three lighter than two; three to six 
shading gradually to dark brown, almost black; spines pale and not 
conspicuous. 

Prothorax but slightly longer and a little wider than the head; 
sides rounded slightly and without prominent spines. Mesothorax 
much wider than prothorax; fore angles obtusely rounded. Meta¬ 
thorax quite smoothly joined with mesothorax and tapering gradually 
to base of abdomen. Wings usually present in summer generations, 
reduced to mere pads in hibernating females; when present, approxi¬ 
mately as long as abdomen, about one-thirteenth as broad as long and 
tapering gradually; two longitudinal veins in fore wing extending 
from base to tip; veins quite prominent, being darker than rest of 
wing. All veins bear a few very small, rather indistinct spines; 
fringe on fore edge well developed, being nearly half as long as pos¬ 
terior fringe. Fore wings shaded with yellowish gray; hind wings 
nearly white. Legs of medium length and size; stout spines only on 
inner side and at tip of hind tibLe; legs pale yellow shaded with light 
gray or brown above on femora and tibia?, and with prominent dark 
brown spot at tip of tai\si within. Pterothorax darker yellow than rest 
of body, with row of irregular dusky spots on each side close to mid¬ 
dle, curving outwardly at both ends. 

Abdomen quite long, cylindrical, widening somewhat at first two 
segments and tapering from eight to tip; eight to ten sharply conical. 
Spines on nine and ten short and weak, but dark-colored and quite 
conspicuous; other spines on abdomen small, pale, and indistinct. 
Abdomen pale yellow; segments one to seven slightly dusky on top, 
segment ten shading to dark brown at tip. 

Redescribed from six long-winged and four short-winged females. 

Male unknown. 

Foodplants .—/W prut ends and Phleum pra tense. 

I have also found genuine “silver top” upon the following list of 
grasses at Amherst, Massachusetts, but 1 can not positively connect 
this species with all the injury: Poa serotina, P. nemomlh, P com- 
press#, P* aracAmfera, P. Jletcher i, P. aguatica, P. trivialis, P. 
etoiict, Agrostis alba, A. ccmina, A . stolon if era, A. vulgaris, Festuca 
olco% F, heterophyUa, F. datior, F. win a, F. duriuacola, F. rubra, 
Pmi&s&i t #rus-g#Ui, P. sanguinode^ Flymus striatus, F. virgin icm, 
]$« inwmia, Awnaflavescens-vera, Agropyrum canirmm, 

. 
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Habitat. —Illinois, Iowa, Maine, Massachusetts, New York, Ohio, 
Ontario. 

I have sought in vain for the males of this species, for although I 
have mounted over a thousand specimens, and have bred many more 
in bottles in the laboratory, and have taken and examined large num¬ 
bers of them in the field, I have never seen any that I even suspected 
were males. A series of experiments begun in the laboratory in July 
and continued into December showed that no males are developed in 
the autumn generations. Experiments were begun the following sea¬ 
son by obtaining hibernating females before the weather was warm 
enough for them to move out of doors and confining them in bottles 
in the laboratory. These became active and deposited eggs, from 
which succeeding generations developed without the appearance of 
any males. 1 conclude, therefore, that this species is parthenogenetic, 
and reproduces without the intervention of males, at least for a series 
of generations, in this locality. 

The following descriptions are of the early stages: 

, Eggs .—The eggs are reniform, and vary in length from 0.265 mm. 
to 0.33 mm. and in width from 0.085 mm. to 0.145 mm. The average 
dimensions taken from twenty-five eggs are: Length, 0.288 mm.; 
width, 0.11 mm. The color is a translucent white. By transmitted 
light the eggs are seen to be filled with a mass of yolk globules which 
vary considerably in size. 

Larva .—As the larva emerges from the egg it is very soft, shiny, 
and nearly white. The eyes are purplish red in color; the appendages 
are folded closely against the ventral side of the body. The length 
soon after emergence is about 0.3 mm. and the width is about 0.1 mm. 
Body tapers from eighth segment to tip; head is nearly as wide as the 
thorax. Antennae are comparatively large, approximate at base, and 
composed of seven segments, of which the last four are closely joined 
and appear almost like a single conical segment; fourth segment is 
larger than any other, and distinctly ringed with whorls of minute 
hairs; the second and third are indistinctly ringed; basal segment 
bears one small spine on inner side; two has four spines which are 
directed forward and one veiy long spine which is directed backward 
toward the head; the third bears five short spines, and the terminal 
part of the fourth and each of the following segments a number of 
spines, which are quite long and stout. Legs are stout; tarsi one 
segmented and terminated by two claws. The bladder-like expansion 
is present. Abdomen much compressed longitudinally and, except the 
tenth segment, marked with six longitudinal rows of setse, three pairs 
to each segment. The four dorsal rows also extend forward along the 
thorax and head; tenth segment bears six very long setse—two dorsal* 
two lateral, and two ventral. 

The full-grown larva is fusiform, about 1.2 mm. in length and about; 
0,3 mm. in breadth, while the width of head is about 0.1 mm. Ante^hie 
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seven segmented, somewhat separated at their base and rather thick 
for their length; color darker than that of the body, often nearly 
black; segmentation beyond fourth segment more distinct than in 
immature larva; first four segments subequal in thickness, and third 
and fourth nearly equal in length, and each as long as the first and 
second segments together; last three segments much smaller; fifth 
shortest. Spines arranged much as in younger stage; third segment 
distinctly ringed and without setae. Each segment, except last two, 
bears short spines which are slightly thickened at their extremities, 
and arranged as in the young larva; spines on last two segments long 
and acute. Integument of body roughened by transverse rows of 
clearly defined ridges. Body marked by dorsal and lateral longitudinal 
stripes of yellow which are most distinct upon thorax; dorsal stripe 
widest. 

Pupa .—Its general form resembles that of the larva; color of legs, 
wing pads, and antenna? clear white; thorax and abdomen very light 
yellow; eyes bright red. When the pupal stage is first entered the 
antennae are apparently three or four segmented, much shortened, and 
directed forward as in the larva; but after a few hours they are laid" 
back upon the head and thorax. Wing sheaths short and developed 
outside of the body; legs thick and clumsy. Upon dorsal side of 
ninth segment, near posterior margin, are four prominent, stout, 
recurved, hook-like processes; abdominal setae slender and acute. 
Wing sheaths finally extend to the sixth segment and fore pair bear 
a few small spines. 

Life, history .—About 98 per cent of the adults which hibernate are 
of the short-winged form, while from 90 to 95 per cent of the first 
generation in the spring develop long wings, and this form predomi¬ 
nates until late summer, when the proportion declines, and in October 
only a small number of winged adults can be found. The females 
continue to deposit eggs and the young larvae develop and may be 
taken from the grass upon warm fall days till snow covers the ground; 
but so far as I can find, only the adults survive the winter. Hiber¬ 
nating females do not appear to suffer from exposure to a temperature 
of —21° F., and they may be brought in at any time during the winter 
by pulling a few handfuls of grass from infested fields and bringing 
it into a watra room, where the little animals will very soon become 
lively and begin to crawl. Accidentally it was found that they could 
survive for several days though completely submerged in a weak solu¬ 
tion of potassium hydrate, and they have been found to revive after 
being frozen solid in a 2 per cent solution of the same; but so far as 
* *0$ experiments went, freezing in pure water killed them. The females 
bebtaxfee active very early in the spring and the development of eggs 
link. As many as eight apparently fully developed eggs have been 
ateQetune in the body of one of these hibernated females. Ovipo- 
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sition soon begins, and lasts for from four to six weeks in many cases. 
They seem to oviposit as readily at night as in daylight. The deposi¬ 
tion of an egg requires about one and one-half minutes. The eggs may 
be readily seen in the leaf by holding it before a light, when they appear 
as small, lighter spots; they may be easily separated from the leaf by 
stripping off the epidermis. The length of the egg stage varies from 
ten to fifteen days for the first generation to from four to seven days 
during the heat of summer. 

The length of the larval stage varies from two weeks in early spring 
to about four days in midsummer. The mature larvse select secluded 
places in which to transform and are hard to find in the field, but it 
appears that they usually go down to the basal leaves near the root or 
into the sheaths higher up the stem. The pupal stage is longer for 
the long-winged females than for the short, in the former requiring 
four or five days in early spring, whereas the short-winged form 
requires only from two to three days at the same season. As the 
weather becomes warmer they transform more rapidly. The appear¬ 
ance of a number of winged adults early in May marks the maturity 
of the first generation, but as the length of the period of oviposition 
exceeds the length of time required for the early stages, there is no 
distinct line between the generations out of doors after this time. 
The length of the life cycle is from about twelve to thirty days. 

Common name .—Since Professor Comstock's first mention of the 
injury done by this species of Thrips to June grass and timothy, sev¬ 
eral economic entomologists have referred to the most conspicuous 
effects of its work, the dead tops of these grasses, as 44 Silver top” or 
44 White top.” Many have questioned the agency of Thrips in produc¬ 
ing this injury and have ascribed it to some other suctorial insect, but 
the majority of writers are now inclined to credit Thrips with a large 
part, if not all, of this damage. As they had no means of identifying 
the littie pest, they have usually referred to it as the 4e Grass Thrips.” 
This name has been very generally used for this species and for no 
other, so far as we can learn. It therefore appears to be the gener¬ 
ally accepted common name. 

Economic notes .—Extensive injuries to grass have been reported 
from the New England States, New York, southern Canada, Ohio, 
northern Illinois, and Iowa. Without doubt the insect causing this 
damage infests a larger territory than this, for it is so small that 
it easily escapes observation, and the damage done by it is often 
attributed to other agencies. In southern Maine, Professor Fernald 
reported (253) that by haying time one-fourth of the June grass {Poa 
pratmsis) in the fields was dead and worthless. In 1887 it produced 
great injury around Emmet, Ohio, where 30 per cent of the grass was 
killed (272). In 1888 and 1889 widespread injury was reported from 
New York (291) and Ontario (322), where it appeared to work most 
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upon lawns and meadowy. In Massachusetts, especially in dry sea¬ 
sons, its injuries are severe, it having been stated by Prof. W. P. 
Brooks that this tiny foe does more damage to grasses here than any 
other single insect. 

Genus APTINOTHRIPS Haliday. 

Body slender, almost naked. Head longer than wide, extending 
forward in a blunt projection between the eyes. Eyes small; ocelli 
wanting. Antenna* eight segmented (six segmented in A. rufus var. 
connatticovn /*}. Maxillary palpi three segmented. Prothorax shorter 
than the head and somewhat broadened posteriorly, without long spines 
at angles. Legs short; femora plainly thickened; tibiae very slender at 
the base, the remainder unusually broad; tarsi equally broad. Wings 
entirely absent. Hairs at end of abdomen short and very slender. 

Males with two spines in middle of ninth segment above. 

Species of this genus move slowly and have no power of springing. 

I have found only the species rufus and its variety, connaUicomis^ 
belonging to this genus, 

APTINOTHRIPS RUFUS (Gmelin). 

Plate V, figs. 52-54. 

' c Der rothe Blasenfuss 5 ’ v, Gleichex, das Neueste aus dem Reiche d. Pflanzen, 
1764, pi. xvi, figs. 6 and 7. 

Thrips rufa Gmelin, Caroli a Linne Systema Nat., 1788, p. 2224. 

Thrips rufa Nicholson, Journ. Nat. Phil., 179—, pi. vm, fig. 1. 

Thrips ( Aptinothrips ) rufa Haliday, Entom. Mag., 1836, p. 445. 

Thrips ( Aptinothrips ) rufa Haliday-Walker, Homopt. Ins. of Brit. Mus., 1852, 
p. 1103, pL v, figs. 5-11. 

Aptinothrips rufa Lix deman, Bull. Soc. Imp. d. Natur. d. Moscow, 1886, pp. 
319-320, fig. 11. 

Aptinothrips stylifera Trybom, Entom. Tidskrift, Arg. 15, Hiift. 1-2, 1894, pp. 
41-458. 

Aptinothrips rufa Uzel, Mon. der Ord. Thysanoptera, 1896, pp. 152-154, pi. n, 
fig. 17; pi. vi, figs 78,79. 

Aptinothrips rufa Trybom, Ofv. Ak. Forh., 1896, p. 613. 

Aptinothrips rufa Fritter, tiber die Weisstihrigkeit der Wiesengraser in Finland, 
1900. Scattered references, especially pp. 92-120, 

Aptinothrips rufa Tumprl, Die Geradflugler Mitteleuropas, 1901, p. 290. 

—Length 1.22 mm. (1.06 to 1.30 mm.); width of mesothorax 
about 0.18 mm. (0.16 to 0.20 mm.). General color, entire body and 
legs clear, pale yellow; outer part of antenna*, mouth parts, and tip of 
abdomen shaded with brown. Body slender and smoothly fusiform. 

Head considerably longer than broad, rounded in front; cheeks 
Straight and parallel. Eyes small, black, oval, composed of few 
facets, situated at anterior angles, protruding very slightly; ocelli 
always absent. Mouth cone moderately long, not sharply pointed, 
tipped with brown-black; maxillary palpi three segmented. Antennae 
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only one and three-sevenths times as long as the head, approximate at 
base, composed in the typical form of eight segments of following 
relative lengths: 

A. A. _i_ A _ 6 I A 

5.5 7.7 7.5 HA 6.1 li 3 3.3 

Segment one is broadly rounded; two has an unusually constricted 
basal stalk, though it is broader than that of three; three to five bear 
each one quite slender sense cone on outer angle, and six has one on 
inner side beyond the middle; spines and sense cones upon all segments 
pale and inconspicuous. Antennae concolorous with head at base, but 
shading outwardly gradually to brown-black at tip. 

Prothorax slightly shorter than head and a little broader than long; 
smooth and without spines. Pterothorax a little broader than protho¬ 
rax, without spines or traces of wings. Legs short and thick, all 
nearly equal in length, concolorous with body; tarsi tipped with brown 
within. 

Abdomen unusually long and slender, nearly three and one-half times 
as long as its greatest diameter, about twice as wide as head, nearlj T 
cylindrical to eighth segment, then tapering to a point at tip. No 
spines upon abdomen except around segments nine and ten; these are 
quite short and slender and stand out nearly perpendicularly to the 
surface upon which they are borne. Extreme tip of ten shaded very 
dark brown.* 

Redescribed from three specimens. 

Males unknown to me. According to Haliday, they are clear yel¬ 
low, and the saffron-yellow spermaries show through the abdominal 
walls. The ninth abdominal segment bears two spines in the middle 
above, not far from the hind edge. 

Var. connattioomis Uzeh —This variety agrees very closely with the 
typical form except that the antennas have only six segments; the 
relative lengths of segments are as follows: 

,12 3^5 
5 7 7 6.5 6 16.3 

The sixth, seventh, and eighth segments are grown together into one 
compact sixth segment of an elongated conical form. The abdomen 
may be a little shorter in proportion and broader. 

No males have been taken. 

This species appears to be surely Apt. r a fits Gmelin, but it is larger 
and differs in some other respects. 

Food plants .—Various grasses and in turf. 

Habitat .—England (Haliday), Russia (Lindeman), Sweden (Trybom), 
Bohemia, Germany, Helgoland (Uzel), Finland (Reuter), United States,: 
Amherst, Massachusetts. 
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Genus HELIOTHRIPS Haliday. 

Body, especially the head and prothorax, with a deeply recticulated 
structure. Head broader than long, uneven, somewhat broadened 
behind, and with a sharp hump between the eyes in front. Cheeks 
not arched, contracted into saddle-shape in the middle. Eyes promi¬ 
nent but not protruding. Ocelli present. Antenna? eight segmented; 
second segment of style very much longer than the first and provided 
with a short, slender hair at the tip. Maxillary palpi sometimes 
two, sometimes three segmented. Prothorax shorter than the head, 
without long spines at angles. Legs unarmed. Wings present, not 
reticulated. Fore wing broad at base, with two longitudinal veins, 
though the fore vein runs very near to and sometimes fuses with the 
costa; veins set with slender spines; fore fringe, in some species, very 
weak and sparse, and when this is the case the costal spines are very 
strongly developed. Anal spines weak and light. 

The characters of this genus have been extended to include these 
species 

SYNOPSIS OF SPECIES. 


1 

o 


3 


|All tibia* yellow.2 

[Middle and hind tibia* brown.3 

[Antenna* nearly three times as long as head.. femoralis (p. 172) 

|Antenna* only about twice as long as head. hamorrhoidalis (p. 168) 

rAntenna* two and one-half times as long as head; segments three and four modio- 

I liform. Maxillary palpi three segmented. .faseiatns (p. 174) 

Antanxuc twice as long as head; segments three and four fusiform. Maxillary 
l palpi two segmented. .faseiapennis (p. 171) 


HELIOTHRIPS HAEMORRHOIDALIS (BouchA). 

Thrips himnorrhoidalis Bouoh£, Schadl. Garten-Inseeten, 1833, p. 42. 

HrUothrips adonidum Haliday, Entom. Mag., Ill, 1836, p. 443. 

Jlehothrip* haemorrhoidalis Burmeistrr, Handb. d. Entomologie, II, 1838, p. 412. 
Helioihrips hamorrhoidalis Burmeister, Genera Insectoruin, colored illustration, 
1838. 

Uelioihrips haemorrhoidalis Amyot and Serville, Ins. Hemipt, 1843, p. 641. 
Ifeliothrijis haemorrhoidalis Haliday, Walker, Homopt. Ins. Brit. Mus., 1852, p. 
1002, pi. vi, fig. 13. 

Helioihrtps haemorrhoidalis Heeger, Fiinfte Fortsetzung. Sitzungsb. Kais. akad. 
Wise., Wien, IX, 1852, p. 473, pi. xvir; separate, Wien, Gerold, 1852, VIII, 
pp. 3-4. 

Thrij s haemorrhoidalis Bremi, Stett Ent. Zeit., 1855, pp. 313-315. Reprinted 
from Abhandi. d. Zurich Gartenbau-Gesell., Ill, pp. 260-261. 

Jlefhthrips haemorrhoidalis Low’, Verhandl. d. k. k. zool-bot. Gesellsch., Wien, 
XVII, 1867, p. 747. 

BeUotkrips haemorrhoidalis Boisduval, Ent. Hortic., 1867, pp. 233-235, fig. 32. 
BHkrthripe hamorrhoidalis Packard, 17th Ann. Kept. Mass. Bd. Agr., 1870, p. 

263, pi. i, fig, 2; Injurious Ins. new and little known, p. 31 
Thrift adonidam Cook, 3d Ann. Rept Pom. Soc. Mich., 1873-74,1874, p. 501. 
Bdiothmp* hamorrhoidatis Packard, Half Hours with Ins., 1881, pp. 118-119, 
fjg. 86- 
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Ilehothripa kaemorrhoidalis Pergande, Pbyche, III, 1882, p 381. 

Heliothrips Lefevre, Ent., XV, 1882, p. 240. 

Thrips kaemorrhoidalis Fric, Pnrodopis zivociaatva, 1882, p. 113. 

Heliothrips haemorrholdalis Lintner, 2d Kept. Ins. X. Y., 1885, pp. 29,31,38,56. 

Ilehotltrips kaemorrhoidalis -, Bull. Soc. Ent. Belgique, XXIX, 18S5, p. lxx. 

Heliothrips adonldum Cameron, Trans. Nat. Hist. Soc. Glasgow (new ser.), I, 

1886, p. 301. 

Ileliothrips kaemorrhoidalis Targioni-Tozzetti, Cronaea entorndlogica dell anno, 

1887, (18881, p. 5 (7). 

Heliothrips kaemorrhoidalis Jordan, Zeit. f. TVissens. Zool., XLVII, 1888, pp. 541- 
620, pis. xxxvi-xxxviii. 

Heliothrips kaemorrhoidalis Beuter, Meddal. af. Soc. Fauna Flora Fenn., XVII, 
1891, pp. 164-165. 

Heltothrips kaemorrhoidalis Uzel, Mon. d. Ord. Thysanopt., 1895, pp. 168-170, 
pi. yi, figs. 90-92. 

Tkrips ( Heliothrips ) kaemorrhoidalis Frank, Die tierparasihiren Krankheiten der 
Pflanzen, 1896, p. 134. 

Heliothrips haemorrhoidalis Buffa, Biv. Patol. Veget., VII, No. 1-4, pp. 94-108; 
continued. VII, Nos. 5-8, 1898, pp. 129-135,136-142. 

Heliothrips kaemorrhoidalis Tumpel, Die Geradflugler Mitteleuropas, 1901, p. 290. 

Female .—Length 1.23 mm. (1.12 to 1.39 mm,); width of mesothorax 
0.30 mm. (0.25 to 0.35 mm.). Color of head and thorax dark brown; 
abdomen yellowish brown, fading at tip to brownish yellow. Entire 
body and legs showing reticulating chitinous thickenings, which are 
heaviest upon the head, thorax, and anterior sides of abdomen. Head 
one-fourth wider than long, outline very irregular and rough; cheeks 
slightly concaved, narrowed abruptly near posterior edge into a short 
neck; anterior margin strongly arcuate; dorsal surface of head bears 
a few small spines, the bases of which appear like small air bubbles 
in the angles of reticulations; frons reticulated. Eyes protruding 
considerably, strongly pustulated; three ocelli situated on sides of an 
elevation between the eyes, separated considerably from margins of 
eyes, pale yellowish, very faintly or not at all margined inwardly by 
crescentic pigmentation. Mouth cone short, blunt, not reticulated; 
maxillary palpi three segmented, second segment longest; labial palpi 
short. Antennas twice as long as head; relative lengths of segments 
as follows: 

12 3 4 5 6 T 8 

5 10.3 17.7 13 11 9.7 I 15.5 

Second segment thickest, others very slender, especially peduncle 
and basal half of three; seventis nearly cylindrical, narrow, no thicker 
than bases of four and five; eight is very slender, tapering slightly, 
and bearing a single very slender bristle at its tip. Color of one and 
two light brownish yellow; three, four, and five clear pale yellowish; 
six abruptly brown, yellowish in basal third; seven and eight gray. 
Spines upon antennal segments pale and inconspicuous, three especially 
long ones being situated one each upon the outer angles of three and 
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four and the inner angle of six; segments three to five faintly 
annulated. 

Prothorax transverse, only about three-fourths as long as head, but 
nearly twice as wide as long, rounded at the angles; sides slightly con¬ 
caved, bearing a few small spines, of which only the bright bases are 
usualty visible; reticulation heavy, but interrupted across the middle. 
Mesofchorax one and one-fourth times as wide as the prothorax; 
reticulation upon mesonotum quite heavy, Regular upon anterior half, 
upon posterior half elongated toward a deep incision in the hind 
margin of the plate, the longitudinal thickening becoming weaker. 
Metanotum prominent, triangular, strongly reticulated. W ings very 
slender, not nearly reaching to tip of abdomen, broadened abruptly at 
base to more than twice their diameter at middle; only one distinct 
longitudinal vein, and this sends off a short oblique branch to costal 
vein. Anterior fringe very short and sparse; posterior quite long and 
heavy; no prominent spines upon veins. Legs rather short and thick; 
pale yellowish, except coxae brownish; first and second pairs about 
equally long; hind pair a little longer; all legs reticulated. 

Abdomen elongate-ovate, pointed at tip; dorsum reticulated; seg¬ 
ments two to eight with irregular transverse brown line near front 
edge of each. Spines upon abdomen mostly small and indistinct; most 
prominent ones situated upon middle of dorsum of segments two to 
eight, close to median line; these gradually increase in size posteriorly; 
anal spines short and weak. Color of abdomen varies from brownish 
yellow to dark brown; last two segments usually much lighter but less 
variable in color than rest of abdomen, being regularly brownish yel¬ 
low tipped with dark brown. 

Redescribed from eight females. 

Male unknown. 

In German}’ this species is called “Black Fly.” 

Food jdants. — Aspidium , azaleas, Croton , dahlias, ferns, Liliacese, 
Pettea has tat a. Phlox, pinks, verbenas, vines, etc. 

Habited *—England (Walker, Cameron), Germany (Bouche, Bur- 
meister, Bremi, Jordan, Bohls), Vienna (Heeger, Low), Finland (Reu¬ 
ter), United States: District of Columbia, Iowa, Massachusetts, 
Michigan. 

Life history unknown. 


, In his original description Bouch4 states that he believes the native 
land of this species is America. In }>oth countries, however, it has 
been found almost entirely confined to greenhouses and feeding upon 

$eep yery injurious in some places. Packard calls it “ one of 
pests in hothouses,’ 7 and Cook records it as “one of the 
'D^troity at Adrian, and in the southern counties” 
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HELIOTHRIPS FASCIAPENNIS, new species. 

Plate VI, figs. 58-61. 

Female .—Length 0.92 mm. (0.90 to 0.94 mm.); width of mesothorax 
0.22 mm. (0.22 and 0.23 mm.). General color yellowish brown or 
dark brown. Head, thorax, and legs distinct^ but not deeply 
reticulated. 

Head about one and one-third times as wide as long; form rather 
rectangular; front margin depressed at insertion of antenna?; cheeks 
nearly straight. Eyes dark, quite large, prominent but hardly pro¬ 
truding, margins lighter; ocelli present, approximate, pale yellow 
with dark crescentic margins, well removed from eyes. Maxillary 
palpi small, two segmented. Antennae eight segmented, twice as 
long as head; relative lengths of segments; 

1 2 JB 4 o ^ ^ 8 

4 8 11 10 9 5,5 3.5 8 

Segment one much narrower than two and almost spherical; two is 
thickest segment and but little longer than thick; three and four fusi¬ 
form; five clavate; six and seven together of same form as five only 
inverted; eight very slender and terminated by an equally long hair. 
Segments one and two, outer half of five, six, seven, and eight brown; 
three, four, and basal half of five pale yellow. Spines on three, four, 
and five long, dark, and prominent; color around bases of those on 
three and four brownish. 

Prothorax as long as head and less than twice as wide as long; sides 
rounded slightly and diverging somewhat posteriorly; without prom¬ 
inent spines at angles; eoncolorous with head and reticulation of about 
same depth. Mesothorax somewhat wider than prothorax; anterior 
edge about straight and angles nearly right angular; membrane yellow; 
plates brown. Wings long, overreaching the abdomen; fore wing 
quite slender beyond basal fourth at which point the hind longitudinal 
vein branches from the fore vein; width in middle about one-fifteenth 
its length; both veins run close to edges of the wing, the fore one 
becoming fused with the costa while the hind one remains distinct. 
Internal veins set with few short spines; costa set with stout spines 
but without fringe except for slight vestiges along the middle; hind 
fringe long, dark, and wavy. Wing dark brown crossed with three 
bands of white as follows: At one-fifth, three-fifths, and four-fifths its 
length; outer part of scale also white; the brown area at the tip is 
confined to edge on border around last fifth, the middle here being 
grayish and in continuation of the last white band. Legs fairly stout 
but not thickened, weakly reticulated; femora yellowish brown to 
dark brown; front pair lightest and yellow at tips; fore tibiae yellow 
shaded with brown around middle; the other tibiae brown, yellowi at 
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tips; all tarsi pale yellow with brown shading at bases of bladders; 
spines weak and light colored; hind coxse large, approximate, and 
about twice as long as wide. 

Abdomen elongated ovoid, about twice as long as wide; width of 
segments gradually increasing up to the fourth, then decreasing grad¬ 
ually to tip; greatest width equal to about twice that of head; dark 
line across segments one to eight irregular, conspicuous only on the 
lighter specimen; that on segment one ^curving forward greatly in 
middle. Surface of abdomen very faintly reticulated, but this is not 
visible on darker specimen; spines on last two segments short and 
fine; color yellowish brown to dark brown, lightest along middle. 

Described from two females. 

Ootyjpe .—Cat. No. 6330, U.S.N.M 

Male unknown. 

Food plants .—Taken on grass. 

JETdbteat. —Amherst, Massachusetts. 

HELIOTHRIPS FEMORALIS Reuter. 

Plate V, figs. 55, 56; Plate VI, fig. 57. 

Heliothrips femoralis Reuter, Meddel. af. Societas pro Fauna et Flora Fenniea, 
XVII, 1891, p. 166. 

Hehothnps cestri Pergande, Ins. Life, VII, No. 5, 1895, pp. 390-391. 

Heliothrips femoralis Uzel, Mon. d. ord. Thysanoptera, 1895, p. 170. 

Heliothrips femoralis Bergboth, Ann. Soc. Ent. Belgique, XL, 1896, Pt. 2, p. 67. 

Female .—Length 1.3 mm. (1.12 to 1.5 mm.); width of mesothorax 
about one-fourth the body length. General color dark brown to yel¬ 
lowish brown, lighter at extremities. Entire surface of body weakly 
but plainly reticulated. 

Head two-thirds as long as brOad, widest in front; anterior margin 
depressed at insertion of antennae; vertex carinated; bases of antennae 
separated by a prominence as high and nearly as wide as the first 
antennal segment; two transverse wrinkles near back of head more 
prominent than the others; behind the anterior one of these two the 
longitudinal parts of the reticulations become very faint; spines upon 
head scattering and small. Eyes quite large, protruding anteriorly, 
coarsely granulated; eyes and margins of ocelli bright, dark red by 
reflected light; ocelli placed on sides and front of a distinct elevation 
on top of head between eyes. Head light brown with light yellowish 
longitudinal stripe on each side between eye and ocelli. Maxillary 
palpi three segmented, short, small; labial palpi minute. Antennae 
eight segmented, slender, nearly three times as long as head; relative 
lengths of segments as follows; 

12 3 45678 

5 8.8 16.6 12.2 11 8.6 4.3 10.5 

Segment one cylindrical, three-fourths as broad as two, which is 
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barrel-shaped and annulated; remaining segments narrower than these 
two and more elongated; three and four fusiform; seven and eight 
nearly cylindrical; eight very slender; one, two, and three nearly 
concolorous, light yellow with tinge of gray or brown on one and 
two; four and live light yellow in basal half, shading to light brown on 
apical half; six, seven, and eight uniformly chocolate brown; segments 
two to five annulated; spines slender, light colored. 

Prothorax transverse, about one-fifth wider than the head, twice as 
wide as long and shorter than the head; sides rounded; without con¬ 
spicuously large spines. Mesothorax about one and two-thirds times 
as wide as the head; anterior angles prominent; mesonotum with deep 
incision on posterior margin; metanotum with four spines standing in 
a square near its center. Wings present, long, about one sixteenth 
as broad as long; fore wings broadened at base, with two longitudinal 
veins, the second branching from the first not far from the base of 
the wing. Spines upon veins of fore wing stout, dark colored, and 
set at uniform distances; costa bears seventeen to twenty, fore vein 
fourteen to seventeen, hind vein ten to thirteen, scale three to five 
besides pair at its tip; spines on basal fourth of wing are light colored, 
smaller and much less conspicuous; anterior fringe on both wings 
fairly long and stout; posterior fringe long, slender, and dark colored. 
Wings grayish brown to dark gray, lighter between the longitudinal 
veins; three nearly white cross bands; one across base before branch¬ 
ing of veins, another at three-fourths the length of wing and the third 
across the tip. Legs: All tibiae, tarsi, and fore femora yellow; mid¬ 
dle and hind femora dark brown, yellow only at ends; spines upon 
legs small and inconspicuous except ten to twelve on inner side of 
hind tibiae. 

Abdomen broadly ovoid, conical at tip, twice as wide as head; ovi¬ 
positor long and vslender; tenth segment split open above; segments 
two to eight with dark cross line near anterior edge. Two or three 
spines on sides of each segment from two to eight, not conspicuous; 
anal spines weak. Color of abdomen yellowish brown to dark brown; 
last two segments much more yellow, but shading to brown at poste¬ 
rior edges. 

This species has the power of springing. 

No males found. 

Food giants.—AmarUlis sp., Aralia , Arum, Oestrum noctumum.. 
Chrysanthemum , Crinum , cucumber, Draeaena spp., Hucftaris grandi- 
fiora,Fieue dastica, F. grandiflora, Gardemia , Gossypium , Hydrangea, 
Mina lobata v moonflower, Pandanus, Phoenix, Richardia aethiopica, 
tomato, Vitis. 

Habitat .—Helsingfors, Finland (Reuter), United States: District of 
Columbia; Amherst, Massachusetts. , t 

Life history unknown.. ' , \ : 
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HELIOTHRIPS FASCIATUS Pergande. 


Hrtiuthrif)F friMuatct Pekc. vnpe, Ins. Life, VII, No. 5, 1895, pp. 891-392. 

Feimih .—Length 1 mm.; width of mesothorax 0.29 mm. Body 
faintly reticulated. General color dark brown. 

Head about two-thirds as long as wide; cheeks straight; anterior 
margin depressed at insertion of antennae; color uniformly brown. 
Eyes small, black, not protruding; ocelli pale yellowish margined 
with reddish. Mouth cone moderately long; maxillary palpi slender, 
three segmented. Antenme two and one-half times as long as head, 
eight segmented; bases separated by low elevation; relative lengths of 
segments; 

1 2 3_ _5_ Jl 1 1. 

4.5 9 IB II 9.25 6.5 3.5 "T.5 

Segment one rounded, wider than long; two is broadest, constricted 
abruptly at base, broad at outer end; three and four are of similar 
shape: modioliform (uniformly constricted at each end with median 
enlargement regular); outer end of five is quite broadly cut off; six 
is abruptly constricted at base, outer half tapering gradually; seven 
nearly cylindrical; eight tapers gradually and bears one very long, 
slender Jiair at tip nearly as long as segment itself. One and two 
uniformly brown, concolorous with head; three and four with light 
brownish ring around middle of enlargements; remainder pale yellow¬ 
ish, as is also basal half of five; rest of antenna brown; spines around 
middle of segments three and four and near end of five are long, 
dark, and conspicuous. 

Prothorax fully twice as wide as long, slightly wider at posterior 
edge than at anterior, without conspicuous spines, colored like head. 
Mesothorax widest at posterior edge; sides curving gradually inward 
to anterior edge. Metathorax as wide at front edge as mesothorax 
is at hind edge, and its sides curve gradually to base of abdomen, so 
pterothorax appears smoothly rounded. Wings present, extending to 
tip of abdomen, slender except whei'e broadened at base; two longi¬ 
tudinal veins, the second branching from the first near the broadened 
base; the fore vein then inclines toward the costal and runs contiguous 
with it to tip of wing; the hind vein runs close to hind edge, but is dis¬ 
tinct. Costal spines twenty in number, very large and stout, much 
longer than the very weak fringe; fore vein bears four stout spines at 
basal third and two not far from tip; hind vein bears five moderately 
long spines; posterior fringes dark, heavy, and wavy. ’Wings gray¬ 
ish brown, darkest over veins; fore wings at base and a rather broad 
band at three-fourths their length transparently white, darkest brown 
around the outer shaded portion. Legs of medium length; femora 
and tibiae dark brown except around outer ends of femora, and both 



NO 1310 


XORTH AMERICAS THYSAXOPTERA—HIXm 


175 


extremities of tibue pale yellowish; tarsi also yellowish, brownish 
around tips; legs bearing quite a number of inconspicuous spines; 
hind tibise alone 1 scaring stout spines at their tips. 

Abdomen broadly ovate, pointed at tip, wider than thorax. Color 
dark brown, somewhat lighter on last two segments. Anal spines 
weak, especially on last two segments; the few spines on sides of seg¬ 
ments two to eight are inconspicuous. 

Redescribed from one specimen at U. S. Department of Agriculture, 
Division of Entomology. 

Male not known. 

Food plants. —Orange leaf infested with Asjj id lot us aura nil i. (Prob¬ 
ably not feeding on scale.) 

Habitat .—Yuba County, California. 

Life history unknown. 

Genus PARTHE NOTH RIPS Uzel. 

The body, principally the head and prothorax, with deeply reticu¬ 
lated structure. Head broader than long, with a hump in front between 
the eyes; cheeks swollen, constricted into a short neck at hind edge. 
Eyes protruding; ocelli present. Antennae seven segmented, very 
slender except the first two segments; style one segmented, hair-like, 
as long as the sixth segment and bearing a slender hair of equal length 
at the tip. Upon the third to the sixth segments, separated from each 
other, there are always two sense cones. Maxillary palpi two seg¬ 
mented, the second segment being distinctly longer than the first. 
Prothorax plainly shorter than the head, uneven, broadened posteri¬ 
orly, with one long spine upon each hind angle. Legs unarmed. 
Wings very broad and long, so that they reach beyond the end of the 
abdomen. The fore wings have the form of a cake-knife;' 5 their sur¬ 
face is reticulated and there appears to be only one longitudinal vein 
and a very strongly developed ring vein. The vein arising from the 
base of the wing bends forward at the first fourth of the length of the 
wing and unites with the unusually strong ring vein from that point, 
while the hind vein, branching from the main vein at this point, bends 
toward the hind edge of the wing and runs parallel to it, but remains 
distinct. The fore fringe has disappeared and its place is taken by the 
stout costal spines. The hind vein is set with stout spines at regular 
intervals. Beyond the first fourth the wing is somewhat narrower 
than at the basal fourth. The front edge is nearly straight and the hind 
edge bending forward unites with it to form a sharp point. The last 
two abdominal segments are distinctly narrowed in the females. The 
spines at the end of the abdomen are weak and light. The species s 
belonging here have the power of springing. 

X have found only the species dracaena of this genus* + ,' r \ 
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PARTHENOTHRIPS DRACiENiE (Heeger). 


Plate VI, figs. 62-65. 

Hehothnps dracscnsc Heeger, Sitzungsb. d. math.-naturw. Glassed, kais. Akad. d. 
Wissensch., Wien, XIV, December, 1854., p. 365. Separata. Boitrage zur 
Xaturgeschickte d. Insecten Osterreichs, pp. 3-7. 

Thrip* dracscnx Regel, Bull, phys.-matbem. Acad. Sciences, St Petersburg, 

XVI, 1858, pp. 333-336; Melang biolog., II, 6, pp. 628-633 

Helhihrips dracsense v. Fraubnfeld, Verhandl. d. k. k. zool.-bot. Gesellsclx., 

XVII, Zool. Miscellen, XIII, 1867, pp. 793-801. 

Heliothrips drae&me Pergande, Psyche, III, 1882, p. 381. 

Parihenothrips dracsenoi Jordan, Zeit. f. Wiss. Zool., XLVII, 1888, pp. 541-620 
(Biological part). 

Parihenothrips dracaenas Reuter, Meddel af. Soc. Fauna et Flora Fennica, XVII, 
1891, p. 166. 

Heliothrips dracaensc Trybom, Entom. Tidskrift, 15 Arg., Haft 1-2, 1893, pp. 
56-58. 

Parihenothrips dracscnsc Uzel, Mon. d. Ord. Thysanopt., 1895, pp. 171-173, j)l. n, 
figs. 12-14; pi. vr, fig. 93. 

ParthenGthrips dracsense Tumpel, Die Geradfliigler Mitteleuropas, 1901, p. 291. 

Female .—Length about 1.15 mm.; width of mesothorax about 
0.28 mm. General color dusky yellow, more or less strongly shaded 
with brown, especially upon the abdomen. Head, thorax, and wings 
covered with more or less clearly defined reticulating ridges. 

Head widest in front through the eyes, four-fifths as wide as length; 
general shape quadrangular above, though front margin is somewhat 
elevated in middle; heavily reticulated; cheeks straight, but abruptly 
constricted at hind edge, neck-like; color quite uniform brownish yel¬ 
low. Eyes black, very strongly protruding at fore angles; a slight 
depression surrounds each eye; ocelli small, approximate, with dark 
red margins contiguous, situated upon a slight elevation between the 
eyes and well removed from them. Maxillary palpi two segmented, 
the second segment being longer and more slender than the first. 
Antennae seven segmented, very slender beyond second segment, 
about two and one-half times as long as the head; relative lengths of 
segments: 

12 3 4 5 6 7 

5 9.7 20.5 17 36.5 14.3 13.5 


Segment oho nearly spherical, fully as long as broad, narrower than 
two, which is thickest; three to six subequal in thickness and about 
ohe-baH the diameter of two, faintly ringed; seven very slender and 
Its tip 4still more slender spine, which may be nearly as long 
Segments one and two slightly more dusky yellow 
to fiye; five is shaded with brown at its tip; six and seven 
b*^||i#''gT»y-l»fown. 

transverse, fully twice as wide as Jong and about two- 
beadj wider behind than in front; sides somewhat 
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rounded; surface reticulated like head and concolorous with it; one 
stout spine at each hind angle. Pterothorax on dorsal line only two- 
thirds as long as wide, one and one-fourth times as wide as prothorax; 
metathorax nearly as wide as mesothorax; color of pterothorax some¬ 
what more yellow than head and prothorax; mesonotal plate deeply 
incised in middle behind; reticulations converging to anterior end of 
this incision. Wings very long and about one-tenth as broad, over¬ 
reaching the abdomen considerably; form and venation unique; fore 
wings somewhat longer and about one and one-half times as broad as 
the hind wings; their front edge runs straight clear to the tip; the 
hind edge runs nearly parallel to it till near the end, where it curves 
forward to join the fore edge at the tip; the entire wing is bounded 
by one very heavy ring vein. There appears to be onh r one longi¬ 
tudinal vein; this at about basal fourth of wing curves forward to the 
costal vein, which it joins;" then it curves backward and runs parallel 
with and quite close to the hind edge till it joins the ring vein before 
the tip. The costa bears no fringe, but is set with numerous stout 
spines as is also the longitudinal vein; hind edge bears a double fringe 
of long hairs; surface of fore wing shows faint reticulation. There 
are three rather faint brown spots on fore edge, the darkest being 
where the fore vein joins the costa, and one longer spot on hind edge; 
spines standing in these spots are much darker than the others. Legs 
concolorous with body, finely reticulated; hind coxse approximate; 
fore femora brownish yellow, the others brown, yellowish at extremi¬ 
ties; tibiae and tarsi concolorous with second segment of antennae; 
tarsi tipped with dark brown; spines very weak and light colored. 

Abdomen distinctly wider than thorax and broadly joined to it; 
about twice as long as broad, ovoid, pointed at tip; general color 
brown or yellowish brown; last three segments yellow; sometimes 
the sides of each segment are much more yellow than its brown central 
area; anterior edge of segment one is curved forward very abruptly 
in the middle forming a rounded apex to the dorsal plate; prominent 
dark stripe on anterior edges of three to seven; anal spines weak and 
light. 

Redescribed from five females taken in Amherst, Massachusetts, on 
Kmtia and Ficus. I have no male, but Heeger says: 

Malt .—The abdomen in males is distinctly more slender than in 
females; is yellow-brown, thinly chitinized; about twice as long as the 
meso and metathorax together; almost cylindrical, with tapering anal 
extremity; naked, set with some long bristles only at the hinder edge 
of the last three abdominal segments. 

Food plants. — Dracaena , Ficus elastica, Kentm halm or inn. 

«I believe that the fore vein coincides with the costal from the spot where they 
join, the cross vein being more apparent than real, and that the vein which xuxm 
parallel with and close to the hind edge is really the hind vein. 

"Prr»/» "NT M T7nl yy^I—09-1 9 
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Ilul'rtat.— Vienna (Heeger, v. Frauenfeld), Finland (Reuter), St. 
Petersburg’ (Regel), Germany (Jordan, Bohls), Bohemia (Uzel), United 
States: Washington. District of Columbia; Amherst, Massachusetts. 

The early stages are described as follows: 

—The eggs are nearly membranous, greenish white, elongate- 
ovate, T V" long*, half as broad. 

Laviv. —LarVie are milky white, nearly 1 ' cylindrical; only the last 
three abdominal segments taper gradually to a blunt point; they are 
about IV" long, \ as thick. The head is inverted conical, a little more 
slender but noticeably longer than the breadth of the abdomen; mouth 
pans are thin, horav, yellowish, pointed, snout-like. Eyes are on the 
sides of the head, circular, not raised; relatively large and clear red. 
The antennje are thread-like, white with gray points, five segmented, 
somewhat longer than the head; first three segments small, cup-shaped, 
of equal size; fourth, spindle-shaped, about as long as first three 
together; fifth is gray, conical, very pointed, somewhat longer than 
the fourth. 

The thorax is somewhat longer than the antennae, swollen, flat 
beneath; prothorax is rounded-triangular, somewhat shorter than the 
pterothorax, the segments of which are grown together, and are 
elongated-rectangular and rounded. The legs are close'together, with 
very large cox*e; nearly as long as the autennse; middle pair noticea¬ 
bly shortest, hind pair longest; femora shorter and thicker than tibiae, 
which are cylindrical; tarsi very short, indistinctly two segmented. 

Abdomen spindle-shaped, nearly as broad and somewhat more than 
twice as long as the entire thorax; the nine segments are hardly per¬ 
ceptibly marked, equally long and set at sides with single, knobbed 
hairs. 

Nymph or pupa .—The nymphs in the last days before their trans¬ 
formation are whitish, fusiform; their eyes are raised, round, and 
red; antenna* indistinctly eight segmented, laid back over the head 
near one another; wing sheaths lying at the sides of the abdomen, 
slender, bottle-shaped, reaching to the fore edge of the sixth segment 
and set with many transparent, white hairs, as is also the spindle- 
shaped abdomen; the hind edge of the next to the last and the end of 
the last segment set with single, knobbed hairs. 

Genus THRIPS Linnaeus. 

Ocelli present. Antennae seven segmented (style one segmented). 
Maxillary palpi three segmented. Prothorax regularly somewhat 
linger than the head; two long spines always present upon its pos- 
angles. Fore legs usually unarmed. Wings usually present, 
modemtely broad, with fore fringe developed and veins set with short 
spanes/h^ ■ 

The spec^e^'belonging here have the power of springing. 
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Although this is tho largest genus of the order, I have here found 
but two species which I can place in it. These two may be easily 
distinguished by their colors. 

Head brown, thorax reddish brown, abdomen yellow or gray-brown .pcrplexus{p. 384). 
Color uniformly light yellowish varying to brownish yellow. tabaci (p. 179). 

THRIPS TABACI Lmdeman. 

ONION THRIPS. 

Plate VII, figs. 69-73. 

/ Limothrips tritici Packard, 2d Ann. Rept. Ins. of 3VIass., 1S72, pp. 5-8, 2 figs.; 
19th Ann. Rept. Secy. Mass. Bd. Agr. for 3871, pp. 333-336, 2 figs.; reprinted 
in 9th Ann. Rept. U. S. Geol. Geog. Sun 7 . Territories for 1875, pp. 742-744, 
pi. lxvii, figs. 3-5. 

Thrips on onion plantB, Shipley, Bull. 10, Miscell. Information Rov. < hardens, 
3887, p 18. 

Thrips tabaci Lindeman, Die schadlichsten Insekten des Tabak in Bessarabien, 
1888, p 15, 61-75. 

Thrips kp. Tiiaxter, Ann. Kept. Conn. Exp. Sta. for 3889,1889, p. 180. 

Thrips sp. Riley-IIoward, Insect Life, III, 1891, p, 303. 

Thrips tabaci Ritzema Bos, Tierische Schadlinge und Nutzlinge, 1891, pp. 577, 
578. 

Thrips tabaci Targioni-Tozzetti, Animali ed Insetti del Tobacco in Erbal del 
Tobacco Seceo, 1891, pp. 222-224. 

Thrips sp. Lintner, Count. Gent., LVII, Oct. 27, 1892, p. 809; Abstract in 9th 
Rept. Ins. N. Y., p. 445. 

Limothrips sp. Baker, Amer. Florist, VII, 1892, p. 168, fig. 

Thrips striata ? Gillette, Ann. Rept. Col. Exp. Sta. for 1892, 1892, p. 36. 

Thrips on onions, Webster, Ins. Life, V, 1892, p. 127. 

Thrips striatus Gillette, Bull. 24, Col. Exp. Sta., 1893, pp. 13-15, figs. 31, 12. 

Thrips striatus Riley-Howard, InR. Life, VI, 1893, pp. 4-5, 343. 

Thrips striatus ? Gillette, 5th Ann. Rept. Col. Agr. Exp. Sta. for 1892, 1893, 
p. 36; 6th Ann. Rept. Col. Agr. Exp. Sta. for 1893, p. 55. 

Onion Thrips, Smith, Ann. Rept. N. J. Agr. Col. Exp. Sta. for 1893, 1894, p. 441. 

Limothrips tritici Webster, Ins. Life, VII, 1894, p. 206. 

Thrips allii Sirrine and Lowe, Bull. 83, N. S., N. Y. Agr. Exp. Sta., 1894, pp. 
680-683, pi. ii. 

Thrips allii Webster, Ohio Fanner, Aug. 2, 1894, p. 97; Aug. 23, 1894, p.357; 
Nov. 7, 1894, p. 373. 

Thrijts allii Sirrine and Lowe, 13th Ann. Rept. N. Y. Exp. Sta. for 1894,1895, 
pp. 758-760, pi. 

Thrips allii Osborn-Mally, Bull. 27, Iowa Agr. Exp. Sta. ,1895, pp. 139-142. 

Thrips tabaci Perg vnde, Ins. Life, VII, 1895, pp. 392-395. 

Limothrips tritici Webster, Bull. 58, Ohio Agr. Exp. Sta., 1895, pp. xxxiii- 
xxxiv, fig. 3; also in Ins, Life, VII, 1895, p. 206. 

Thrips communis Uzel, Mon, d. Ord. Thysanoptera, 1895, pp. 176-179, pi. vi, 
fig. 100. 

Thrips tabaci Uzel, Mon. d. Ord. Thysauoptera, 1895, p. 447. 

Thrips tabaci Slingerland, Rural New Yorker, LV, 1896, p. 561. 

Thrips tabaci Frank, Die tierparasitaren Krankheiten der Pfianzen, 1896, 
p. 134. 

? Thrips f%>. near tabaci Davis, Special Bull. 2, Mich. Agr. Exp.Sta., 1896, p. 13. 
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? Thripn on cabbages, Smith, Economic Ent., 1896, p. 102. 

? Thrips on cucumber, Britton, 20th Kept. Conn. Exp. Sta. for 1896, 1897. 

Thrips tabaci Sirrine, 15th Ann. Kept. N. Y. St Exp. Sta. for 1896, 1897, pp. 
612-613. 

Onion Thrips, Sirrixe, Bull. 115, N. Y. Exp. Sta., 1897, p. 70. 

Onion Thrips, Klingerland, Rural New Yorker, May 8, 1897, p. 309. 

Thrips tribaei Lixtner, 51st Ann. Rept. 1ST. Y. St. Mus. Nat. Hist., 1898, p. 363; 
Separata, 13th Rept. Inj. Ins. N. Y., 1898, p. 3 vb 

Thrips striatus Gillette, Bull. 47, Col. Exp. Sta., 1" 8, p. 44. 

Thrips tabaci Quaixtance, Bull. 46, Fla. Agr. Exp. Sta., 1898, pp. 103-114, figs. 
10 - 12 . 

Thrips tabaci Howard, Yearbook, U. S. Dept. Agr. for 1898, 1899, pp. 142, 143, 
fig. 27. 

Thrips tabaci Pettit, Bull. 175, Mich. Exp. Sta., 1899, pp. 343-345, figs. 1,2. 

Thrips tabaci Quaintance, Bull. 20, N. S., U. S. Dept. Agr., p. 59. Remedies, vari¬ 
ous authors, 1899, p. 60. 

Thrips tabaci Webster-Mally, Bull. 20, N. S., U. S. Dept. Agr., 1899, pp. 67-70. 

Thrips in Greenhouses, Feexald-Hinds, Bull. 67, Mass. Exp. Sta., 1900, pp. 9-12. 

Thrips communis Tom pel, Die Geradflugler Mitteleuropas, 1901, p. 293. 

Thrips tabaci Garmax, Bull. 91, Kentucky Exp. Sta., 1901, pp. 42-45. 

Thrips tabaci Webster, Joum. Columbus Hort. Soo., XVI, 1901, No. 3, 7 pp., 
4 figs. 

Thrips tabaci Hinds, Proc. 17th Ann. Conv. Soc. Amer. Florists, 1901, pp. 90-92. 

Female .—Length, about 1.1 nun.; width about one-fourth tho length. 
Color quite uniformly light yellowish varying to brownish yellow. 

Head one-fifth wider than long; cheeks slightly arched behind the 
eyes; frons slightly arcuate between them; occiput indistinctly trans¬ 
versely striated; hairs upon the head few and minute; eyes not pro¬ 
truding, coarsely granulated, very dark red by reflected light, black 
by transmitted light, sparsely pilose; ocelli subapproximate, standing 
well back to the line of the hinder edge of the eyes but posterior 
ocelli not contiguous with margins of eyes; color light yellow, mar¬ 
gined inwardly with light brown crescents. Maxillaiy palpi three 
segmented; first and third segments equally long, second shorter. 
Antennae seven segmented; relative lengths of segments as follows: 

A JL 3 i 5 # 7 

L4 8.7 11.1 10 8.6 10.6 i 

Segment one short and globose; two barrel-shaped; three to five 
pedunculate, elongated ovoid; five joined by moderately broad surface 
to base of six which tapers somewhat from its middle to its apical 
end; seven tapering slightly, blunt at apex. Segment one lightest in 
color, clear light yellow; two, six, and seven uniformly light grayish 
brown; three light brownish yellow; four and five colored like three at 
their bases but apices nearly as dark as six. 

Prothorax as long as head, one-half wider than long; pronotum, 
indistinctly transversely striated and sparsely clothed with small 
spines; each hind angle bears a pair of very stout, conspicuous spines, 
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and between these pairs, along the hind edge of pronotuin, stands a 
row of three smaller spines on each side. Metathorax one-third wider 
than prothorax; metanotal plate bears a few small spines. Wings 
about one-fourteenth as broad as long, slightly colored with light 
yellow; costal fringe of fore wings composed of short, stout bristles 
intermixed with a row of shorter spines. Fore longitudinal vein bears 
from ten to twelve spines arranged in three groups, as follows: Two 
groups upon the basal half of vein, the first of three or four spines, 
the second group of three, and beyond the middle of the wing four to 
six spines scattered at considerable distances along the vein to its tip; 
when only four are present in last group they stand at nearly equal 
distances apart; hind vein bears from fourteen to seventeen spines. 
Occasionally one or two cross veins may be seen between the fore vein 
and the costal at about one and two-thirds its length, but usually they 
are not present; hind vein arises from fore vein at about the middle 
of second group of spines. Hairs composing posterior fringes on both 
wings are long, slender, wavy, and light colored. Legs concolorous 
with body or somewhat lighter, quite long and slender; second seg¬ 
ments of tarsi much longer than first; spines on inner side of hind 
tibiae weak, except the pair at its extremity; legs sparcely clothed 
with fine hairs. 

Abdomen as wide, or slightly wider, than the mesothorax, about 
twice as long as wide; each dorsal plate of segments two to eight 
marked near its anterior edge with a narrow, transverse line of dark 
chestnut-brown color, widest at its middle and tapering gradually 
toward the sides, disappearing at the upper edge of the groups of 
three to five short spines which stand upon these segments just above 
the pleural plates. Posterior edge of ninth segment bears a circlet of 
eight long, stout spines, most prominent dorsally; terminal segment 
bears six .spines which are nearly as long as the preceding; besides 
these long spines both of these segments bear a few finer spines. 

Redescribed from many specimens. 

Male .—“Head and abdomen yellowish white; thorax yellow. The 
first two antennal segments white, the third at the end very weakly, 
the fourth and fifth more strongly shaded with gray; the sixth is gray, 
at the base or even to the middle white; the seventh segment entirely 
gray. Wings present.”—Uzel. 

Food plants- —Apple, aster (cultivated), blanket flower, blue grass, 
cabbage, candytuft, catnip, cauliflower, celery, chickweed, cinque¬ 
foil, clover, coneflower, crab-grass, cucumber, dandelion, Erechtlvites , 
Erigeron canadensis , four-o’clock, garden leek, goldenrod, heal-all, 
honeysuckle, Jamestown weed, jimson, kale, melons, mignonette, 
mullein, nasturtium, onion, parsley, pink, plum, pumpkin, Jtvbus sev¬ 
eral species, shepherd’s purse, Sj)eciUaria^ squash, stonecrop, <s*eeit 
clover, timothy, tobacco, tomato, turnip, wheat, 
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IlOntut. —Russia (Lindenian), England (Shipley), Italy (Targioni- 
Tozzetti). Bohemia. Helgoland (Uzol), Bermuda, United States: Mas¬ 
sachusetts, Connecticut, New York, Long Island, Pennsylvania, New 
Jersey, Distinct of Columbia, Virginia, Florida, Kentucky, Ohio, 
Indiana. Illinois, Iowa, Michigan, southern Canada, Colorado, Cali- 
forma. 

The early stages are described by Quaintanee tl aw follows: 

Egg, —Length 0.56 mm.; width 0.15 mm.; in shape the egg is 
elliptical and carved. Fresh eggs are clear white. In eggs with 
advanced embryos, the reddish eyes are distinctly visible. 

Larva, first stage, —(About one-half hour after hatching). Length, 
0.3S mm. ; width of thorax, 0.14 mm.; somewhat fusiform in shape; 
gradually tapering caudad from fourth or fifth abdominal segment; 
body, legs, and antenna* clear white; eyes reddish. Head in dorsal 
aspect about as broad as long; the eyes are situated at the cephalic 
Literal margins; no ocelli. In cephalic aspect the head is seen to be 
considerably produced—ventrad and caudad; suboval in outline. The 
four jointed antennae are borne upon the vertex, and are approximate at 
base. Basal joint short, cylindrical, about half the length of second; 
second segment subpyriform, slightly longer than wide; third sub- 
spherical, about as long as i^eco.id; fourth joint as long as the proxi¬ 
mal three together, club-shaped, thickest near the basal third, tapering 
distally to a point. Joints three and four ringed; in the distal part 
of four these are much more pronounced, dividing it into what might 
be taken for short, indistinct segments. The antenna? bear setae, which 
are much more numerous on fourth joint. Legs stout; coxa and 
trochanter short; femur about as long as tibia and tarsus together. 
The tarsus appears to be composed of but one joint, which terminates 
distally in two diverging claw-like processes; the bladder-like expan¬ 
sion on tip of tarsus does not seem to be present in this stage. AIkIo- 
men composed of ten segments; on the dorsum are four longitudinal 
acute setae, and a row on each lateral margin. On the tenth segment 
these setae are quite large, being from two to four times longer than 
the others. 

Mature larva (second stage), —Length 0.94 mm.; width of meso- 
thorax 0.55 mm. Body elongate; abdomen tapering caudad from 
about fifth segment. Head slightly longer than wide. Color green¬ 
ish yellow, varyingto greenish white. Legs and antenna* lighter; eyes 
reddish brown; ocelli wanting. Sehe practically as in stage 1. 
Antennae four-jointed;* basal joint short, cylindrical; second, sub- 
cylindrical, about twice as long as first. Third joint a fourth longer 

<*Qaaintance, Bull. 46, Fla. Agr. Exp. Sta. 

* **I4ndetnaa regards the antennae as six jointed, but to me joint four has not 
appeared allow of being considered as made up of three joints, although there are 
four more or lees well-defined parts, as determined by the rings, which, if considered 
H p» joints, would make seven in all, instead of six,” 
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than second; subpyriform. united to second by narrow “neck,*' rather 
closely ringed. Fourth, about as long as proximal three together, 
club-shaped, ringed as in stage 1. Antenna? bearing seta? much more 
numerous on fourth joint. Tarsi without the pronounced daw-like 
structui’es of the first stage. In other respects essentially as in pre¬ 
ceding stage. 

Xymph {({bout tv'O days old ).—Length about 0.7 mm.; width of 
mesothorax about 0.15 mm.; color yellowish, varying to almost color¬ 
less; eyes reddish. Pupa-skin somewhat separated from the body 
proper, being particularly noticeable in the caudal end of the abdomen, 
wing-pads, legs, and antenna?. In these two latter the joints are very 
obscure, the pupa-skin covering them as a sheath. The wing-pads 
reach to about the eighth abdominal segment. There are numerous 
set® on the body, anteniue, legs, and wing-pads. On the abdomen 
they have practically the same position as in the adult larva. The 
dorsal set® of the last segment in the nymphs are very stout, almost 
hook-like, curving cephalad. 

Life history. —Dr. Lindenran's conclusions, quoted by Dr. Lintner, 
are so different from those which have been reached by workers upon 
the same species in this country that we are led to suspect that he has 
confused the early stages of very different species. 

In Massachusetts, using specimens found infesting a cucumber house 
in January and February, 1 have found that the egg stage varies from 
four to seven days. Pupation takes place in seven or eight days and 
lasts for nearly a week, when the adults emerge and after a few days 
la}" their eggs. The whole life cycle in a greenhouse thus occupies 
from three to four weeks. 

In Florida Quaintance found that the egg stage lasts in summer 
from three and a half to four days; the larval stage from seven to nine 
days, during which time the larva molted twice; the nymph stage four 
days, the total life cycle thus requiring about sixteen days. There 
appeared to be no distinct broods at any season. 

In Ohio Professor Webster has found that this species hibernates 
in larval, pupal, and adult stages, the first predominating, being found 
in matted grass or refuse tops left in the onion fields, and that they 
safely passed through winters when the temperature fell to —23 to 
—25 degrees F. 

Economic considerations. —Dr. A. S. Packard, in 1872, was the first 
to record the ravages of the u Onion Thrips/ 5 which he called Lima - 
thrlps tritid Fitch, believing it to be identical with the “Wheat 
Thrips. r While Dr. Packard’s description is unidentifiable, it is suffi 
cient to show that the insect was not Thrips fritici Fitch, nor did it 
belong to the genus Limothrijps . Furthermore, Packard states that 
the antenna consists of eight segments, which would separate it from 
Thrips tctbaci, which has only seven. Still the injury recorded is sp 
like that which is known to have been, committed by Thrips tabid at 
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various times that I have included a reference to it under this species, 
though its correctness is questionable. 

Dr. Packard found that this insect has been observed attacking onions 
for fifteen years previously, but the damage in 1872 was unusually 
severe in Essex County, Massachusetts, amounting that year to at 
least one-tenth of the crop, and having a money value in that one 
county of at least $10,000. 

In is89, Dr. Thaxter found the Onion Thrips generally distributed 
and very injurious to onions in Connecticut, the injury produced being 
known as b 4 White Blast." 

The next report of very serious injury was made by Prof. C. P. 
Gillette from Colorado, where for several seasons it had been noticed 
as very abundant and doing considerable harm. It has also been found 
a serious pest all through the Middle States and in several of the 
Atlantic coast States as well as on the Pacific coast. This show T s its 
very wide general distribution, and since its attacks seem to be most 
severe upon onions and cabbages—two important garden crops—it 
must be considered as, perhaps, the most injurious species of the order. 

CTHKIPS PERPLEXUS (Beach). 

Plate VI, figs. 66-68. 

Sericothrips? perplexa Beach, Proc. Iowa Acad. Sciences, 1895, III, (1896), pp. 

216-218. 

Female .—Length 0.935 mm. (0.80 to 1.0 mm.); width of mesotho- 
rax 0.197 mm. (0.18 to 0.21 mm.). General color: head brown and 
thorax reddish orange-brown, very much darker than the pale yellow 
or gray-brown abdomen; body slender. 

Head very large, somewhat pentagonal, approximately as long as 
broad or but slightly shorter, almost as large as prothorax, within 
which it is slightly withdrawn; cheeks nearly straight and parallel; 
anterior margin broadly elevated; without special prominences between 
bases of antennae; occiput transversely wrinkled; without conspicuous 
spines. Eyes black, not protruding, together occupying about one- 
half the width of the head, margins Ugh ter colored; ocelli conspicuous, 
large and well separated, placed far forward, all three being in front 
of the middle of the eyes, reddish yellow with maroon inward margins; 
ocellar bristles moderately long. Maxillary palpi three segmented. 
Antennas fully twice as long as head, subapproximate; relative lengths 
of segments: 
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long and slender, but not very conspicuous; those on three to live 
nearer the middle than usual. Color of one, two, five, six, and seven 
brown like head; three and four pale yellowish or gTay; four shaded 
slightly with brown, increasing toward tip; basal constriction of five 
yellowish. 

Prothorax not longer and but very slightly wider than the head, 
nearly square, without stout spines upon fore angles but with two 
long spines at each hind angle. Mesothorax about one and one-half 
times as wide as head, slightly wider than metathorax; greatest width 
at hind edge; color reddish or orange-brown. Wings reaching 
usually beyond the tip of abdomen, about one-seventeenth as broad as 
long; fore wing with two longitudinal veins; the origin of the hind 
vein indistinct; neither vein heavy; costa set with about twenty quite 
long spines besides the fringe hairs; fore vein bears ten to twelve 
rather weak spines and the hind vein about thirteen similar spines. 
Legs rather short; fore femora slightly thickened; yellow to gray- 
brown, bases of bladders dark brown; spines small except row of 
eight or nine on inner side of hind tibise. 

Abdomen nearly cylindrical and long, two and two-thirds times as 
long as wide; but very slightly wider than mesothorax; last three 
segments very short and tapering very abruptly to the acute apex. 
Color pale yellowish or grayish brown, very much lighter than thorax 
and head; ninth and tenth segments shading to brown-black; inter- 
segmental membranes pale yellowish or gray. Segments not over¬ 
lapping; receptaculum seminis placed far back beneath eighth dorsal 
plate, very conspicuous, bright orange-red; ovipositor indistinct, 
vestigial; tenth segment split open above and sides nearly meeting 
beneath; anal spines long, slender, not very dark. 

Redescribed from seven females taken on grass at Amherst, Massa¬ 
chusetts. 

Male unknown. 

Food plant*.—Oypmts sp., corn and grass (Iowa), Dactylis gl&mer- 
ata. Pan!mm sanguinale , and various other glasses (Massachusetts). 

Habitat —Ames, Iowa; Amherst, Massachusetts. 

These specimens have been compared with Miss Beach’s types and 
are identical. The vestigial condition of the ovipositor, however, 
misled her into thinking her specimens all males, whereas they are 
really all females. 

This species is exceptional among the Terebrantia in lacking a 
functional ovipositor, but it is surely vestigial in this case. The 
eggs are very large, while the ovipositor is disproportionately short 
and weak, and it seems that it must be impossible for this species to 
deposit its eggs in the plant tissue. In this respect they thus show, a 
divergence toward the Tubulifera, which lay their eggs wholly exter- 
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ntilly. It also seems probable that the so-called "rod” of the Tubu- 
liferun female is but the vestige of a former ovipositor. The wing- 
venation also indi<*ates that the JEolotliripida? come nearest the prim¬ 
itive form and that Plikeothripida? have diverged farthest from the 
type, with the Thripida? somewhere in between. This species is 
therefore of considerable interest as possibly being one of the guide- 
posts to the phyllogeny of the order Thysanoptera. 

CHARACTERS OF TCBULIFERA (PLOEOTHRIPID.E). 

The members of this suborder agree so closely in general characters 
that they have all been included in the single family Phlceothripida?. 
They are, as a rule, considerably larger and more powerfully formed 
than the Terebrantia, some of them being the giants of the order. 

In the insects belonging to this suborder the head is always as long 
as broad, and may he two or three times as long. In most of those 
species which have comparatively short heads the front is smoothly 
rounded, but in those having very much elongated heads the vertex is 
considerably elevated, in some cases even forming a very prominent 
conical projection of the vertex beyond the bases of the antenna?. 
The eyes vary widely in size and number of facets. Ocelli are gen¬ 
erally present. The cheeks are usually nearly straight and parallel, 
and in some species set with more or less numerous spine-bearing 
warts, Xearly every species has a pair of well-developed spines stand¬ 
ing immediately behind the eyes, and therefore called post-ocular 
spines. The antenna? are invariably eight segmented in the adult 
stage and the sense cones on the intermediate segments are always 
simple. The mouth cone varies in form, being in some species short 
and blunt, and none of the external parts are acute at the tips; in 
others the labrum is abruptly constricted beyond the middle, its end 
forming a sharp spine-like process, which reaches beyond the broadly 
rounded labium; in still others the entire mouth cone, labium and 
all, is elongated and tapei’s to a quite slender- tip, which, however, 
is not sjrine-like. These different forms of mouth cone have Imen 
thought to possess a generic value in classification, but my studies 
thus far have led me to the conclusion that too high a value has 
been placed upon this single character. The maxillary palpi have 
always two segments, of which the basal is very short, and the labial 
palpi are also two segmented, though frequently they are short 
and indistinct. 

The prothorax has, in most cases, a trapezoidal form, and this is 
especially noticeable in those species in which the fore femora are 
much enlarged. The regularity of the outline of this trapezoid is, 
however, more apparent than real, as will be seen by reference to Plates 
VIII, IX, and X, The projecting fore coxae fill in the hind angles 
so smoothly that in many oases careful focusing is necessary to show 
4^ ft!* the outline is not entirely that of the prothorax alone. The pro- 
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no turn usually bears around its outer portion a number of conspicuous, 
long spines. The fore femora are frequently greatly enlarged, and 
when this Is the case there will be found upon the fore tarsus a more 
or less stout tooth or hook. In most species the femora and tarsal 
teeth are larger in the males than in the females. The ptorothorax is 
very compact and nearly rectangular in outline. The wings, which 
are usually present, are all very similar in form, venation, etc. They 
arc either quite slender throughout or somewhat constricted near the 
middle, and are rounded at the tips. They have almost no veins, there 
being no ring or cross veins, and only one partially developed median 
vein in each wing. Along the margins of each wing there is borne a 
long, slender fringe, which is single except near the outer end of the 
hind margin of the fore wing, where it is double for a short distance. 
The membrane of each wing lacks microscopic spines such as are 
found upon the wings of Terebrantia. When brought to rest the 
wings arc laid back closely upon the middle of the abdomen, so that 
they overlap in their second halves. They are here held in place, and 
the long, slender fringes confined by the rows of inwardly curved 
spines which stand upon each side of the second to seventh segments. 
In some species the wings are reduced to short, rounded pads, while 
in others even these are wanting. 

The abdomen is very similar in both sexes, except that in the male 
it is usually more slender, especially through the sixth, seventh, and 
eighth segments. The female has no ovipositor. The sexual opening 
is between the ninth and tenth segments in both males and females. 
The last segment is a simple tube in both sexes and at its base, beneath, 
are found the distinctive sexual characters. The female is distin¬ 
guished by a short, strongly chitinized rod upon the ninth segment 
near the base of the tube which is regular and entire. The male is 
distinguished by a semicircular notch in the base of the underside 
of the tube, providing an opening for the protrusion of the copulatory 
apparatus which is wholly retracted into the ninth segment. In many 
species the abdomen is somewhat flattened dorso-ventrally so that a 
cross section is elliptical in outline. 

Tubuliferans live usually in secluded places, as between the parts of 
composite flowers, under the bark of trees, on the underside of foliage, 
in galls, moss, turf, fungi, etc. Their movements are very deliberate 
and they never run or spring. 

SYNOPSIS OF PHLCEOTHRIPIPj®. 


r Body slender, head more than one and one-half times as long as wide- 8 

1 \ Body more or less thickened, head less than one and one-half times as 

l long as wide... 2 

2 f Breadth of abdomen of female nearly or quite one-half its length. 3 

1 Breadth of abdomen of female not nearly equal to one-half its length -.4 


£ I Head broadly rounded in front, cheeks without warts. Trkhotkrips (p. 191) 

l Head narrowed in front. Eurythrlps (p* 202) 
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Wings always present, usually inhabiting flowers. 5 

Wings usually reduced, usually inhabiting baik or turf. 7 

Cheeks without spine-1 >earing warts. Aiithothripa (p. 188) 

Cheeks with spine-bearing warts. fl 

Fore femora with teeth at tip within, intermediate antennal segments un¬ 
usually long and slender... Auanthothrips (p. 198) 

Fore femora "without teeth in female and usually in male, intermediate 

antennal segments not elongated. Phlavthrips (p. 195) 

Head very large, rounded in front. Cephalothrips (p. 194) 

Head small, narrowed in front. IMacothrips (p. 200) 

Head more than twice as long as wide. Idolothripx (p. 206) 

Head less than twice as long as wide. < fn/piothrips (p, 205) 


Genus ANTHOTHRIPS Uzel. 


Head but little longer than wide, rounded in front; cheeks nearly 
parallel, without wails. Antennae nearly twice as long as the head. 
Ocelli and wings always present in both sexes. Wings narrowed in 
the middle. Mouth cone not longer than the breadth at its base; 
labrum narrowed toward tip but not sharply pointed. Fore tarsi 
armed with a tiny tooth which is somewhat larger in males than in 
females. Males without a scale at base of tube. 

The two species belonging here may be easily separated by the 
presence or absence of spines upon the head. In A . niger (p. 188} 
the cheeks are smooth, without spines, and there are no post-ocular 
spines, while in A. verbasci (p. 189) the cheeks bear small spines not 
standing on warts and the post-oeular spines are well developed. 


ANTHOTHRIPS NIGER (Osbom). 

Plate VII, figs. 72-75. 

PhlcBolkrips nigra Osborn, Can ad. Entom., XV, 1883, p. 154; Kept, U. 8. Dept 
Agr. for 1887, (1888), pp. 163, 164; Ins. Life, I, 1888, pp. 137-142; Ins. 
life, V, 1892, pp. 112-113 .—Davis, Bull. 116, Mich. Agr. Exp. Sta., 1894, 
pp. 62, 63. 

Jnihothrips nigra Uzel, Mon. d. Ord. Thysanoptera, 1895, p, 242. 


Female. —Length 1.5 mm, (1.1 to 1,8 mm.); width of mesothorax 
0-84 mm. (0.3 to 0.4 mm.). General color more or less dark reddish 
brown. 

Head approximately as long as broad, longer than prothorax, 
smoothly rounded in front; cheeks straight, parallel, and without 
warts. Eyes small, finely faceted; ocelli quite large and well sepa¬ 
rated, posterior ocelli almost contiguous with margins of eyes; no 
pdst-occdar bristles. Mouth cone shorter than its breadth at base and 
j- idinat at 'tip. 1 -^ntennse snbapprqximate, as long as width of meso- 
T ' ptepopfanfa quite short and stout; fourth thickest and most 

' t of Segments as follows: 

'' ’' -", ; A 4 5', 6 7 .8 
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Color nearly uniform brown; three and base of four yellowish 
brown; spines short and weak; sense cones short and blunt. 

Prothorax one-lialf as long as breadth to outer angles of coxce; 
front and liind edges nearly parallel, gently curved; one short spine 
at each posterior angle and one nearly halfway between this and 
middle of hind edge. Mesothorax somewhat wider than pro thorax 
but usually less than twice as wide as the head; sides of pterothorax 
nearly straight, shorter than its breadth. Legs short and moderately 
stout; fore femora but slight^ thickened; fore tarsi armed with a 
tiny tooth near tip within; middle and hind tibiae with one prominent 
spine externally at tip. Legs brown; middle and hind tarsi slightly 
yellowish, sometimes brown; fore tarsi and tip of tibiae yellow. 
Wings always present, narrower in middle than at ends, shaded with 
brown only at base, where fore wing bears three erect spines. Wings 
and fringes nearly equal; fringes single, except on hind border of fore 
wing near tip, where for seven or eight hairs they are double. 

Abdomen about twice as bi*oad as head, averaging about two and 
one-half times as long as wide; segments overlapping somewhat; sides 
nearly parallel to middle, then tapering gradually to base of tube. 
Tube about four-fifths as long as head, only slightly tapering; sides 
straight; terminal spines shorter than tube. All spines on abdomen 
short, weak, and not conspicuous. 

Redescribed from seven specimens. 

Male unknown. 

Food plants.—Achillea millefolium , ox-eye daisy, red clover, white 
clover, various grasses. 

Hahitat. —Iowa, Michigan, Massachusetts. 

ANTHOTHRIPS VERB ASCI (Osborn). 

Plate VII, %s. 76-78. 

- Osborn, Ins. Life, I, 1888, pp. 137-142. 

Phlceothnpx verbasri Osborn, Proo. Iowa Acad. Sc., Ill, 1896, p. 228. 

Female .—Length 1.8 mm. (1.42 to 2.12 mm.); width of mesotho¬ 
rax 0.88 mm. (0.82 to 0.44 mm.). General color dark brown. 

Head but slightly, if any, longer than wide; cheeks nearly straight 
and parallel, set with few minute spines; post-ocular bristles prom¬ 
inent; hind margin of head not covered by front margin of prothorax. 
Eyes finely and closely faceted, rounded, not protruding; ocelli 
widely separated, posterior ones contiguous with the light margins 
of eyes; front ocellus placed at extreme vertex. Mouth cone about 
as long as it is broad at base, pointed. Antennae approximate, almost 
twice as long as head; relative lengths of segments: 

1284 5 6 7 8 

9 18 15 15 15 14 12.6 10.6 
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Segment three elavato; four fusiform; five and six becoming more 
blonder and lews fusiform; seven cylindrical; eight sharply conical. 
Segment one and base of two dark brown; tip of two, seven, and 
eight yellowish brown; intermediate segments pale yellow. Spines 
pale and weak; sense 1 cones short and blunt. 

Prothorax short, only about three-fourths as long as head; fore and 
hind margins nearly parallel and curving backward; one stout spine 
at each angle, one in middle of sides, and one on each side between 
those at the angle and the median line on both fore and hind margins; 
hind angles appear to entirely cover the fore coxa 1 as a rule; each fore 
coxa bears one stout spine. All these stout spines are blunt but not 
knobbed. Sides of pterothorax full and smooth; fore angles oblique; 
color of thorax uniform dark brown or yellowish brown, more or less 
irregularly mottled with dark red. Wings present, narrowed in mid¬ 
dle, transparent except at base, where the fore wing bears three long 
spines upon the remnant of the single median vein. Fringes long, 
single, except near end of hind fringe of fore wing whore it is double 
for ten or twelve hairs. Legs moderately long and slender; fore 
femora only slightly thickened; fore tarsus one segmented and armed 
with a tiny tooth. All femora and middle and bind tibia 1 dark brown; 
middle and hind tarsi slightly yellowish or grayish brown; fore libite 
and tarsi bright yellow like middle of antenna 1 ; fox*e tibia? shaded 
a little with brown toward their bases outside. One long slender 
spine near base of each fore femur below; each fore coxa with one 
long spine. 

Abdomen broadly joined to metathorax and but slightly wider, 
widest at base but less than twice as wide as head; segments more or 
less imbricate, tapering gradually to tube. Tube about four-fifths as 
long as head, tapering slightly, not swollen at base, bearing a circlet 
of spines at tip which are shorter than the tube. All spines on abdom¬ 
inal segments slender and rather faint; color of abdomen quite uniform 
yellowish brown to dark brown. In the lightest colored specimens 
the irregular dark mottlings show up most prominently. 

RedeserilHnl from eight females. 

Male ,—The male agrees quite closely with the foregoing description; 
it is usually somewhat smaller throughout; relative lengths of antennal 
segments are as follows: 

JL 2 3 4 5 6 7 8 

8.5 11.5 18.5 14.5 14 12.8 12 10 

Fore tarn are armed with a medium-sized tooth, which is larger than 
that in tfye female. Of the four spines standing near the hind edge of 
the nip€h segment, the outer pair is very short, stout, and acute; the 
abdomen jseems to be somewhat more slender than in female, 

IJesoribed frewta four males. 
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Food j>hui t. —Mullein. 

IlabJtat .—Ames, Iowa; Amherst, Massachusetts. 

Genus TRICHOTHRIPS Uzel. 

Head about as broad as long, broadly rounded in front. Eyes 
small. Ocelli present in both these species, but often wanting. Mouth 
cone not longer than its breadth at base; labrum pointed at tip. Fore 
femora somewhat enlarged and tarsi armed with a tooth. Wings 
usually wanting, but present in both these species, slender throughout. 
Abdomen very broad and heavy; tube very slender in proportion to 
width of abdomen; no scale at base of tube in the male. 

The two species which I have placed in this genus may he distin¬ 
guished by the following characters: 


Tube fully aw long as the head. beachi (p. 192) 

Tube two-thirds as long as the head. umbltux (p. 191) 


TRICHOTHRIPS AMBITUS, new species. 

Plate VIII, tigs. 81, 82. 

Female. —Length 2 nnn.; width of mesothorax 0.45 mm. General 
color brownish yellow shading to brown or reddish brown. 

Head slightly longer than wide, widest just behind the eyes, rounded 
in front; cheeks straight and converging posteriorly; at hind edge 
only six-sevenths the diameter at widest part; frons slightly elevated 
between bases of antennas; post-ocular bristles present; a few scat¬ 
tering small spines upon head not raised upon warts; surface faintly 
reticulated. Anterior half of head light brown decked with reddish, 
posterior half fading to yellow at the neck. Eyes small, finely gran¬ 
ulated, compact, not pilose, purplish by transmitted light, reddish 
orange by reflected light; ocelli present, subapproximate, pale yellow 
margined inwardly with reddish brown crescents. Mouth cone reach¬ 
ing nearly to posterior edge of prosternum; maxillary palpi two seg¬ 
mented; labial palpi short and thick; labium broad and rounded; 
max ill m converging abruptly below the palpi and short. Antenna? 
one and three-fourths times as long as the head, eight segmented, 
though the joint between seven and eight is very indistinct; relative 
lengths of segments as follows: 

12 18 28 2d 21 20 15 8 

Segment one truncate, conical; two constricted toward base into a 
broad stalk, cut off squarely at end; three to seven slenderly stalked 
at bases; three to six clavate; seven cylindrical-ovate, very closely 
united by full width of end to eight which is conical. Color of bqe 
pale brownish yellow; two 4ind three (dear yellow; four yellow at base 
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shading* to light brown at end; remaining segments dark brown. 
Sense cones on segments three to six very long and slender; transpar¬ 
ent spines upon each segment also long and slender. 

Prothorax three-fourths as long as head and three fifths as long as 
wide; fore coxa? project considerably beyond posterior angles. One 
medium length spine on each side of middle and near anterior edge, 
one near each anterior angle, one at middle of each side and one longer 
one at each posterior angle. Mesothorax equal in width to prothorax 
and coneolorous with it; mesonotum bears one long spine close to base 
of each fore wing. Metathorax equal in width to mesothorax, nar¬ 
rowed but very slightly posteriorly, pale yellow in middle, shaded on 
sides, splashed with red. Each fore coxa bears a single long spine on 
outer side; fore femora somewhat enlarged; each femur bears a single 
long, erect spine on the outer side near its extremity; tarsi short and 
thick, fore pair armed with a stout tooth. Femora gray-brown, fore 
pair yellowish brown; fore tibiae and tarsi pale yellow; middle and 
hind tibiae and tarsi almost white. Wings reaching to tip of abdomen; 
both pairs equal in size, edges parallel, heavily fringed; fore wings 
bearing a costal group of three long slender spines between the fringe 
and base of wing. Color of wings clear, transparent, except a slightly 
clouded band across fore wings at about one-third their length. 

Abdomen broad and heavy; last three segments tapering abruptly; 
at sixth segment one and one-sixth times as broad as thoi'ax. Tube 
two-thirds as long as head and at middle one-seventh as broad as the 
fourth abdominal segment; terminal spines about as long as tube. A 
stout bristle projects anteriorly from each side angle of first segment; 
each following segment, except tube, bears on each side one spine; 
these are short upon first segment and increase in length and size pos¬ 
teriorly. Color brownish yellow in middle, shaded with dark reddish 
brown on sides; tube bright brownish yellow tipped abruptly with 
gray-brown. 

Described from one female. 

Male unknown. 

Food plant. —Grass. 

Habitat .—Amherst, Massachusetts. 

TRICHOTHRIPS BEACH I, new species. 

Plate VII, fig. 79; Plate VIII, fig. 80. 

Female .—Length 1.84 mm. (abdominal segments one-third tele- 
i scoped}; width of mesothorax 0.48 mm. General color yellow-brown. 

: Head as broad as long, rounded in front; cheeks slightly converging 
bdtti^ JJhe middle, set with scattered, small, stout spines borne upon 
fcpall poet-ocular bristles quite long and acute. Eyes small, 

finely rbtmded; ocelli large, distant, posterior two almost 
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contiguous with light yellowish margins around eyes, color reddish 
yellow. Antennae more than twice as long as the head; length and 
breadth of segments increase gradually from base to middle, then 
decrease to tip of antenna; relative lengths of segments as follows: 

1 1 1 A 1 A _i_ A 

9 15 22 22 19 17 14.5 13 

Color dark brown; bases of three to five yellowish; spines of 
medium length, but not very conspicuous; sense cones about one- 
third of the length of the segment bearing them. 

Prothorax about five-sixths as long as head, -and nearly twice as 
broad as long, broadly rounded at hind edge; spines upon fore edge 
much smaller and weaker than the mid-lateral and those on hind edge; 
all these spines are acute. Mesothorax about one and one-half times 
as wide as prothorax, uniting closely and evenly with metathorax so 
that sides of pterothorax are nearly straight. Wings present, long and 
powerful; fringes long, double for from nine to eleven hairs in hind 
fringe of fore wing near tip. Legs of medium size and length; fore 
femora a little thickened and tarsi armed with a very tiny tooth; mid¬ 
dle legs much the smallest. All femora chestnut brown; tibia* at base 
brown, fading to yellowish at tips; fore tibiae lightest; tarsi yellow. 
Fore coxae project a little beyond sides of prothorax and each bears 
one long spine; each femur bears one long slender spine on under 
side near base; three or four long slender spines stand around tips of 
middle and hind tibia*. 

Abdomen large and heavy, somewhat broader than thorax, slightly 
more than twice as broad as head; segments overlapping about onc- 
third; sides nearly parallel up to eighth segment, then tapering very 
abruptly. Tube slender in middle, about one-eighth the breadth of 
the abdomen, fully as long as the head, tapering but slightly; ter¬ 
minal circlet of spines shorter than tube; spines on abdomen light 
colored. 4 

Color of whole body generally yellowish brown, lightest along mid¬ 
dle of back of thorax and abdomen; abdomen darkest where segments 
overlap; thorax and abdomen show some irregular dark red hypo- 
dermal pigmentation. All spines acute. 

Described from one female taken under quince bark in early spring, 
together with many bright-red larvae around it 

Male unknown. 

Food plant .—Taken under quince bark. 

Habitat .—Amherst, Massachusetts. 

I take pleasure in naming this species for Miss Alice M. Beach, 
recognition of her work upon the Thripidse of Iowa. ’; 

Proc. JN. M. vol. xxvi—02-13 
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Genus CEPHALOTHRIPS Uzel. 

Head considerably longer than its breadth or the length of the pro¬ 
thorax, broadly rounded in front and larger than in most species in 
proportion to the other segments. Eyes small; ocelli present. Anten- 
me about one and one-half times the length of the. head. Mouth cone 
shorter than its breadth at base; labrum not narrowed in the middle 
and ending in a blunt point. Fore femora slightly thickened and 
tarsi with a tiny tooth. Wings usually reduced or wanting entirely. 
Male without a scale at base of the tube. 

I place here only one species, yuccw. 

CEPHALOTHRIPS YUCC^E, new species. 

Plate VIII, figs. 83, 84. 

Female .—Length 1.48 mm. (1.40 to 1.60 mm.); width of meso- 
thorax 0.29 mm. (0.28 to 0.80 inm.). General color yellowish brown, 
irregularly mottled with dark-red hypodermal pigmentation. 

Head broad and large, about one and two-fifths times as long as 
wide; cheeks slightl} T arched and smoothly joined to eyes, converging 
slightly toward neck; front smoothly rounded; post-ocular bristles 
present, but rather small and not prominent; cheeks smooth. Eyes 
small, each being less than one-fourth the breadth of the head through 
them, triangular above and surface even with that of head, very dark 
red in color; ocelli small, situated far forward, quite widely separated, 
with very dark red inner margins. Mouth cone short and rather 
blunt. Antennse nearly one and one-half times as long as head, con¬ 
siderably separated at bases with but slight elevation between them; 
relative lengths of segments as follows: 

S JL JL 4 JL 1 JJ' 1 

0.6 11.6 12.5 12.5 11.8 11.8 11.2 8.25 

Segments three to five subequ^l in breadth and similar in shape. 
Antennae yellow, segments one and two shaded with brownish. Sense 
eones, quite long and slender; spines shorter and light) colored, so 
Inconspicuous. 

, , Pyotfaorax two-thirds as long as head and across outer angles of 
coxse about one and two-fifths times as wide as head; sides of thorax 
t^aily considerably indented above fore coxae. Anterior marginal 
tad mid-lateral spines wanting; those at angles present, but weak and 
t \ iuwn^ieuous. Pterofchorax as broad as prothorax through coxae, 
to!about one-fifth the length of the body; its sides straight and 
about four-fifths as broad as abdomen. .Wings usually 
pads, but when occasionally present they are of mod- 
hot very powerful. {Winged specimens have the 
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pterothorax nearly as wide as the abdomen.) Legs rather short and 
thick; fore coxa? project somewhat beyond thorax; fore femora 
slightly thickened and the tarsi armed with a tiny tooth; tibia of each 
leg slightly shorter than its femur; all tarsi short and thick. All 
femora and middle and hind tibia* brown; all tarsi and fore tibia?, 
except at base outside, pale yellow; a prominent brown spot at tip of 
tarsi within. 

Abdomen about three-fifths the length of the body; about one and 
one-fourth times as broad as the mesothorax; nearly cylindrical to 
seventh segment, then sides curve smoothly to base of tube. Tube less 
than one-half as long as head and at middle only about one-ninth the 
breadth at middle of abdomen. Spines on abdomen of moderate 
length, slender, acute, light colored, and not prominent. The abdo¬ 
men is darkest at sides and tip; on each side of segments two to 
eight, slightly outside the line of wing-confining spines, there is a 
rounded or elliptical clear yellow spot. The body lacks any striking 
coloration. 

Described from ten wingless and two winged females. 

Cotype .—Cat. No. (3831, U.S.N.M. 

Male .—The males are about five-sixths as large as females. Their 
antenna? are about one and two-fifths times as long as the head; there 
appears to be less difference in the length of antennal segments than 
in female; i*elative lengths of segments as follows: 

123 155 T8 

6 10 li 10.25 10 9.75 9.75 7.4 

Abdomen about one and one-fiftli times as broad as mesothorax; 
tube about one-half as long as head and at middle about two-fifteenths 
as broad as middle of abdomen. 

Described from nine males, all short winged. All of my males 
were taken in September, and it may be that winged specimens occur 
earlier in the season. 

Cotype. —Cat. No. (3831, U.S.N.M. 

Food phot ts.—Yucca Ji (amen tom , golden rod. 

Habitat. —Amherst, Massachusetts; Washington, District of 
Columbia. 

Genus PHLCEOTHHIPS Haliday. 

Head somewhat longer than wide; cheeks with small wails, each 
hearing a tiny spine. Intermediate antennal segments not particu¬ 
larly elongated; the whole antenna less than twice as long as head. 
Mouth cone as long or longer than its breadth at base and narrowed; 
labium sharply pointed at tip. Pore femur enlarged and tarsus 
armed with a tooth. Wings not narrowed in middle, present in 
sexes. No scale at base of tube in male. 1 , ,> * * 
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1 place two species in this genus. They may be separated by the 
following characters: 

All femora dark brown; tibuc and tarsi bright yellow. vzrii (p. 196). 

Legs gray-brown; tarsi somewhat lighter; fore tibue yellowish.. .pcrijandci (p. 197). 

The female of the species itzeli comes within the definition of the 
genus PMceothrips , but the male of this species has the teeth at the 
tip of the fore femora, which is the principal diameter upon which 
Uzel has separated his genus Acan that It This species, therefore, 

appears to unite the characters of these two genera, and as more 
emphasis is placed upon the description of the female than upon that 
of the male, I have preferred to include this species in the established 
genus PhlceothripH rather than to erect a new genus for it. 

PHLCEOTHRIPS UZELI, new species. 

Plate VIII, figs, 87-90; Plate IX, tigs. 91, 92. 

Female ,—Length 1.76 mm. (1.72 to 1.S6 mm.); width of mesothorax 
0.39 mm. (0.38 to 0.40 mm.). General color dark brown with yellow 
tibiae and tarsi. 

Head about one and one-fourth times as long as wide, rounded in 
front; cheeks nearly straight and parallel, set with several short, stout 
spines b^rne upon small warts; post-ocular bristles quite long and 
knobbed. Eyes moderately large, rounded, finely faceted; ocelli 
prominent, distant, reddish yellow, posterior ones contiguous with 
light borders of eyes. Mouth cone long and pointed, reaching to pos¬ 
terior edge of prosternum. Antenna? about one and three-fourths 
times as long as the head, slightly more than twice as long as width of 
head; relative lengths of segments as follows: . 

12 3 4 5 6 7_ S_ 

9.7 12.3 18 18.3" 16 14.3 13.8 8.5 

Segments one and two dark brown; three brownish yellow, lightest 
at base; four to six light brown, pale yellow at base; seven and eight 
light brown; spines long but not very dark colored; sense cones over 
One-third the length of the segment bearing them. 

Prothorax two-thirds as long as head, and to angles of coxjc twice 
, as wide as long; usual anterior marginal, posterior marginal and mid- 
. lateral spines present, knobbed. Mesothorax slightly wider than pro- 
' sides Of pterothorax straight and converging a little to base of 

Wings long and powerful Legs of medium length and 
fore femora somewhat thickened and the tarsi armed with 
a tooth; middle of outer surface of each fore tibia and femur 
supp0f|^^e long slender spine near the base on under side. All 

tibiae and taped bright yellow, the middle and 
ones shaded with brown. 
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Abdomen large and stout, about four times as long as head, as wide 
as mesothorax: sides nearly parallel to seventh segment, from there 
tapering roundly to base of tube; segment* overlapping about one- 
third. Tube four-fifths as long as head; sides straight and converging 
slightly; breadth in middle one-seventh that in middle of abdomen; 
terminal circlet of hairs about the length of the tube, very slender. 
Spines on sides of abdomen blunt; abdomen quite uniform^ yellowish 
brown (dark brown where segments overlap). 

Described from three females. 

Cotype. —Cat. No. 6332, U.S.N.M. 

—Males about six-sevenths as large as females. Cheeks 
slightly fuller; relative lengths of antennal segments as follows: 

1 _2 _3_ 5 6 7 8 

b 11 15.6 15.9 13.9 12.1 11 7.9 

Fore femora larger than in female and terminating in two teeth at 
tip within; fore til die have each a small tooth near base, within; teeth 
on fore tarsi large, (The teeth upon femora and tibia 3 are not found 
at all in the female of this species.) Tube at middle about one-sixth 
the width at middle of abdomen; abdomen tapering slightly. 

Described from five males. 

Cotype. —Cat. No. 6332, U.S.N.M. 

Food plant*. —Taken on various grasses, clover, and Ulturn Montana 
var. pend t fit (. 

I Tab! tat .—Amherst, Massachusetts. 

This species is named for Dr. Henry Uzel, of Koniggriiiz, Bohemia, 
whose Monograph of the Order Thysanoptera is by far the best work 
that has been published upon this order. 

PHLCEOTHRIPS PERGANDEI, new species. 

Plate VJI3, figs. 85, 86. 

Female .—Length 1.6X mm. (abdominal segments overlapping for 
about one-fourth their length); width of mesothomx 0.12 mm. Gen¬ 
eral color yellowish brown, with considerable irregular red hypoder- 
mal pigmentation. 

Hoad about one-sixth longer than wide, widest close behind the 
eyes, rounded in front; cheeks slightly curved and bulging behind 
eyes, converging slightly posteriorly, set with a number of short, 
stout spines borne upon quite prominent warts; post-ocular bristles 
long and knobbed. Eyes about medium in size, slightly elongated, 
finely faceted; ocelli quite large, distinct, subapproximate, reddish 
yellow with dark red crescentic margins, situated well forward upon 
vertex, which is slightly elevated. Mouth cone quite long, reaching to 
back of prosternum; labium sharply pointed and overreaching: the 
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labium. Antenna? twice as long as width of head; relative lengths of 
segments as follows: 

Jl 2 JL A A JL 7 

10 U 22 21 17 11 13 8.5 

Color of antenna* brown with bases of three, four, live, and six 
decreasing in area and intensity of yellowish ness; sense cones about 
one-third the length of segment three; spines quite long, dark, and 
conspicuous. 

Prothorax only live-sevenths as long as head, and to outer angles of 
fore coxje slightly more than twice as wide as long; usual prothoraeic 
spines present, quite long and knobbed. Mesothorax as wide as width 
across fore coxae, closely joined with prothorax; pterothorax very 
compact, sides converging slightly to base of abdomen. Wings long 
and powerful. Legs quite strong; fore femora much thickened, over 
one-half as broad as head; fore tarsi armed with a small tooth. Color 
of legs uniformly gray-brown; tarsi somewhat lighter; fore til me yel¬ 
lowish, shaded with brown at basesmnd on top. 

Abdomen less than twice as broad as head, equal in width to meso¬ 
thorax, nearly cylindrical to eighth segment; eighth and ninth taper¬ 
ing abruptly to base of tube. Tube only two-thirds as long as head; 
sides straight, tapering somewhat; breadth in middle about one-eighth 
that of middle of abdomen; terminal hairs a little longer than tube. 
All large spines on body, except those on hind edge of nine and at tip 
of tube ai*e short and knobbed; those on nine and tube art 1 acute. 
Color of abdomen pale brownish yellow, lightest in middle; blood- 
red pigmented tissue confined mostly to sides of abdomen in this 
specimen. 

Described from one female. 

Male unknown. 

j Food plant *—Taken on grass. 

Habitat. —Amherst, Massachusetts. 

I ,name this Species for Mr. Theodore Pergande, by whom several of 
our native species have been described. 


Germs ACANTHOTHRIPS Uzel. 

Bead somewhat longer than wide; cheeks with spine-bearing warts. 
Antennae very nearly twice as long as head; intermediate segments 
and bearing very long sense cones. Mouth cone consider- 
^hf/lp^ger than its breadth at base and quite slender. Fore femora 
enfikgpd in both sexes and with one or two teeth at tip within; tarsus 
t asiont tooth (Uzel says the tooth is weaker in the male 

ia-ffi;® Wings present in both sexes. No scale at base 


i l i * fc' r • 
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I have placed the single species mtujnafetnomlix in this genus, though 
I do not know the female. The characters of the fore femora and 
antenna? are sufficient to separate it genericallv from Phloeothilps. 

ACANTHOTHRIPS MAGNAFEMORALIS, new species. 

Plate IX, figs. 93, 94. 

Male .—Length 2.16 mm.; width of mesothorax 0.42 mm. General 
color yellowish brown with antenna?, legs, and eighth and ninth abdom¬ 
inal segments banded with nearly transparent or yellowish white. 

Head nearly one and one-fourth times as long as wide; cheeks bulg¬ 
ing abruptly and greatly behind the eyes, then converging to the neck, 
which is as wide as the diameter through the eyes; cheeks, especially 
anterior parts, set with short spines borne upon very prominent tuber¬ 
cles; front between eyes very narrow, carinated. Eyes large, finely 
faceted, reniform above, inner edges parallel; ocelli small, approxi¬ 
mate, and placed between the middle of the eyes. Proboscis long, 
slender, pointed; labrum sharply pointed. Antennae scarcely twice as 
long as the head and very slender; relative lengths of segments as 
follows: 

A % 1 ± 1 1 1 * 

10 12 29 26 23 15 15 9 

Segments one to five subequal in thickness; three to five similar in 
shape, elongated, urn-shaped; eight sharply conical. Segments one, 
two, seven, and eight quite uniformly dark brown; bases of three to 
five and tips of three and four pale yellowish, nearly white on three; 
six entirely pale yellow, with slight brownish tinge on outer half; 
antenna^ appear annulated with pale yellow and dark brown. Spines 
and sense cones long, slender, and light colored; the cones on three to 
five fully one-third the length of segment three and on six about three- 
fifths its length. 

Prothorax about two-thirds as long as head; width to outer angles 
of coxa? nearly twice its length; transverse margin nearly straight; 
the usual stout spines on thorax and abdomen, except those at tip of 
tube, are extremely short and blunt. Mesothorax slightly wider than 
the abdomen; middle of pterothorax concaved slightly. Wings long 
and rather slender. Legs moderately long; fore femora extremely 
thick and large, almost as wide as length of fore tibia?; fore femora 
armed with a stout tooth at the tip within; fore tibiae bent outward at 
base; fore tarsi one segmented, armed with a very stout tooth; middle 
and hind tibire rather short and swollen in the middle, their tibiae 
quite slender and their tarsi two segmented. Fore femora yellowish 
, brown; fore tibia? and tarsi pale yellowish, tibiae alone shaded with 
brown on middle of outside; middle and hind femora almost trans¬ 
parent white at base, outer half shaded with brown and having a 
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roundish, light yellowish spot on side of dark area; middle and hind 
tibia^ pale yellowish at base and tip, banded with dark brown around 
the middle, these tarsi pale yellow, brown at tips; surface of all logs 
rough, being thickly set with minute warts, each bearing a small 
spine. 

Abdomen about two-thirds the length of the body, tapering gradu¬ 
ally from second segment to tip; width at second segment but slightly 
less than that of mesothorax. Tube slightly more than three-fourths 
as long as head; diameter at middle of tube about one-sixth that at 
middle of abdomen. Sides of metathorax and surface of abdomen, up 
to about the seventh or eighth segment, peculiarly roughened with 
closely set small warts, many of which bear small spines. The tube 
is nearly cylindrical, without a scale at its base, and at the tip bears a 
circlet of eight extremely long, slender, acute hairs, which are nearly 
three times as long as tube. The basal third of tube is very pale yel¬ 
lowish white; the outer two-thirds is abruptly brown-black; segments 
eight and nine pale yellow; three to seven appear irregularly striped 
with pale yellow and dark brown; dorsal stripe pale yellow and about 
the width of the wings; a subdorsal row of dark-brown, semicircular 
spots, which stand one in the middle on each side of these segments 
with the straight side toward the dorsal line, gives the appearance of 
a subdorsal stripe; then follows on each side an irregular, pale yellow 
stripe, and the middle of the sides of the segments is shaded with 
brown. Spines on sides of abdominal segments and the back of eighth 
and ninth are extremely short and blunt. 

Described from one specimen. 

., Female unknown. 

Food plant .—? 

Habitat. —Miami, Florida. 


MALACOTHHIPS, new genus. 

Head plainly longer than wide and narrowed in front. Cheeks full 
and with spine-bearing warts; vertex elevated. Antennas nearly twice 
as long as head. Mouth cone as long as its breadth at base, reaching 
the hind edge of the prostei*num; labrurn quite sharply pointed at tip. 
Prothorax two-thirds as long as head. Pterothorax somewhat con¬ 
stricted in middle. Fore tarsi with a tiny tooth. Wings usually 
r reduced to pads. Abdomen large and full in the female. A closely 
lying scale at base of tube in the male. 

, f genps contains only one species, wmatw. 

V , soft; Spitp.) 

* tf n I •-, ** * • ■, 

MAfcACOTHRIPS ZONATUS, new species. 

Plate IX, figs. 95-98. 



;I:$3 mm. {1*50 to 1.68 mm.); width of pterothorax 
mm.)* General color pale bright yellow on 
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thorax and segments one, three, four, and five of the abdomen; head 
and other abdominal segments brown. Body apparently weakly 
chitinized. 

Head nearly one and one-third times as long as wide, narrowed in 
front; cheeks moderately full and set with a few small spines borne 
upon small warts; head appears constricted close behind the eyes, and 
slightly so at neck; post-ocular bristles well developed; front of head 
between eyes developed into a prominence bearing the antenna?; ver¬ 
tex produced into a sort of hump, which, however, does not overreach 
the insertion of the antenna?. Eyes small, finely faceted, dark pur¬ 
plish red, surrounded by pale yellow margins; ocelli present, subap¬ 
proximate, borne well forward upon the hump, the front ocellus being 
upon its vertex; pigmentation around ocelli bright red. IMouth cone 
moderately long and slender; labrum abruptly constricted and sharply 
pointed at tip. Antennae approximate at base, almost twice as long as 
head; relative lengths of segments as follows: 

12345678 
9.8 13.5 18.4 16.5 15.8 13.9 12.4 11.4 

Basal segments large, truncate-conical, placed divergently; three 
clavate; from three to eight the segments become gradually more nar¬ 
row, Antennae nearly uniformly brown, except three, which is yel¬ 
lowish brown; spines and sense cones quite long, but slender and light 
colored, so inconspicuous. 

Prothorax about two-thirds as long as head and across outer angles 
of coxae about twice as wide as long. All the usual prominent pro- 
thoracic spines w r ell developed, but light colored; hind margin not 
sharply defined. Pterothorax in middle slightly narrower than width 
across fore coxae; mesothorax short, slightly narrower than metatho- 
rax and slightly brownish yellow in color. Wings reduced to very 
small pads, each fore pad bearing three quite long, blunt spines. Legs 
of medium length and middle and hind pairs quite slender; fore coxae 
projecting considerably beyond thorax; fore femora slightly" thickened 
and tarsi armed with a small tooth. All legs pale yellow or pale 
brownish yellow with prominent brown spot within tip of tarsus. 

Abdomen about one and two-fifths times as broad as metathorax, 
quite stout to eighth segment, then sides converging to base of tube. 
Tube about three-fourths as long as head and one-third as wide at mid¬ 
dle as long; sides straight, tapering slightly; terminal spines about as 
long as tube; spines on sides of abdomen pale, but quite prominent in 
reduced light. Segment one is concolorous with metathorax; three to 
five are clear, bright yellow; two, six, seven, and eight are yellowish 
brown, darkest on sides; nine and tube are darkest brown. 

Described from four females. 

Cotype ,—Cat. No. 6333, ILS.N.M. ' 
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Jfa /<.—Length about live-sixths that of female; head and prothorax 
nearly as long* as in female; relative lengths of antennal segments as 
follows: 

12 3 4 5 JL JL 

10 11 16 14 13.8 11.8 l0.5 0.5 


Abdomen only about four-fifths as long or as broad as in female aiul 
tapering more uniformly from base to tip. 

Described from two specimens. 

Cotype. —-Cat. No. 6333, U.S.N.M. 

Food plant .—Taken in turf. 

Habitat.— Amherst, Massachusetts. 

EURYTHRIPS, new genus. 

Head as long or somewhat longer than wide, narrowed in front. 
Eyes small and vertex between them elevated. Antennae fully twice 
as long as the head and thicker than in most species. Prothorax 
about two-thirds the length of the head. Fore tarsi with a small 
tooth, which is larger in the male than in the female. Wings usually 
reduced to short pads. Abdomen unusually large and heavy in pro¬ 
portion to the rest of the body. Males with a closely lying scale at 
the base of the tube. 

The species ampUventralix is the type of this genus. 

{evpvs, broad; flpvp.) 

The two species belonging to this genus may be separated by the 
breadth of the abdomen, which in ainpliventrali# (p. 202) is about one 
and two-thirds times as wide as the pterothorax, while in onlm'n i (p. 203) 
it is only about one and one-fourth times as wide as the pterothorax. 

EURYTHRIPS AMPLIVENTRALIS, new species. 


Plate IX, figft. 99-101. 

Female .—Length 1.08 nun. (1 to 1.20 mm.); width at middle of 
pterothorax 0.24 mm. (0.22 to 0.25 mm.). General color of head and 
legs dear yellow to brownish yellow; body shading posteriorly to dark 
brown,beyond middle of abdomen. 

Head slightly longer than wide, slightly narrowed in front, broadest 
at neck; cheeks diverging gradually behind the eyes; vertex drawn 
;cmt into a hump between and in front of the eyes; post-ocular bristles 
quite long; head clear, brownish yellow with some red hypodermal 
1 on vertex. Eyes extremely small and composed of but very 
a * facets, slightly protruding, oval in outline, black; ocelli 
cone short and blunt; labrum not constricted beyond 
*' * approximate, large, and heavy, fully twice the 
$$$* with pejsuliar, ^etsiciroular, shelf-like support 
waJSve: lengths of Segments as follows: 
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1_ 2__ _3_ A 5 __6__ JT_ 

9.2 10.4 14.8 i3.5 12.8 11.9 9.5 6.4 

Segment one is broadest, cylindrical, and following segments decrease 
gradunlly in diameter; three is elavate, four to seven each barrel¬ 
shaped, with a short stalk. Antennal segments shade gradually from 
concolorous with head at base to very dark brown at tip; spines and 
sense cones very long, slender, and quite prominent. 

Prothorax quite variable in length, but averaging slightly more than 
two-thirds as long as head; width also unusually variable, but averag¬ 
ing twice its length and equal to width of pterothorax. Antei*ior 
marginal spines wanting; others present, moderately long, blunt, but 
not knobbed. Pterothorax very small, rather shorter than prothorax 
and usually slightly narrower. Wings reduced to mere pads. Fore 
and middle legs rather short and thick, but hind legs quite long and 
slender; fore femora but slightly thickened and tarsi armed with a tiny 
tooth. Legs concolorous with head; femora shaded somewhat with 
brown, but without hypodermal pigment. 

Abdomen exceedingly large and heavy, about one and two-thirds 
times as broad as pterothorax; posterior half rounding up to base of 
tube. Tube fully two-thirds as long as head and almost one-half as 
broad at middle as it is long; sides straight and tapering evenly; 
terminal hairs slightly shorter than tube; spines on sides of abdomen 
quite long and prominent. 

Prothorax concolorous with head, but much more suffused with 
irregular, bright red hypodermal pigmentation. (Seen by reflected 
light on white background.) Pterothorax and base of abdomen more 
shaded with brown, and the latter becoming darker toward tip, where 
it is dark brown or almost black. Pterothorax, and sides of abdomen 
especially, thickly marked with bright red hypodermal pigment. 

Described from live females. 

Catypa. —Cat. No. 6334, U.S.N.M. 

Male unknown. 

Food plant -—Taken in turf in fall. 

Habitat,, —Amherst, Massachusetts. 

EURYTHRIPS OSBORNI, new species. 

Plate X, figs. 102, 103. 

Female .—Length 1.12 mm. (1 to 1.22 mm.); width of mesothorax 
0.27 mm. (0.25 to 0.30 mm.). General color light yellowish brown to 
dark brown; head and legs yellow. 

Head approximately as long as wide, narrowed in front; the antennae 
standing upon a triangular projection between the eyes; head enlarged 
quite abruptly behind the eyes; cheeks not converging posteriorly. 
Eyes very small, depressed, finely faceted, almost oval in outline,' 
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black; ocelli present, small, frequently more or less hidden by irregu¬ 
lar daj'k-red local pigmentation, placed well forward upon an elevation 
between the eyes; postocular bristles quite long. Mouth cone short 
and blunt; labrum not constricted abruptly. Antennae very large and 
long, fully two and one-half times as long as head, with a semicircular, 
shelf-like support below bases; bases approximate; elevation between 
them extending half the height of first segments; relative lengths oi 
segments as follows: 

1_ 4 __5_ 6 7 8 

8.3 10.5 15.3 142 14.2 11.9 10. 9.9 


Segment one large and cylindrical; two cup-shaped; three very 
slender at base,clavate; four to seven also slender at bases, decreasing 
gradually in diameter and length of stalk; eight enlarging to one-third 
its length and then tapering to a sharp point. Color shading gradu¬ 
ally from concolorous with head at base to dark brown at tip. Spines 
and sense cones long, slender, and quite conspicuous. Head clear, pale 
yellow to brownish yellow. 

Prothorax and pterothorax (in short-winged specimens) along dorsal 
line, each approximately as long as head; width of prothorax across 
coxae nearly twice its length, its sides indented considerabl 3 T above 
them. Anterior marginal spines wanting; others present as usual (at 
angles, mid-lateral and posterior marginal) long, slender, and blunt. 
Mesothorax approximately as broad as prothorax; in long-winged 
specimens about one-fourth longer than in short-winged, and also 
slightly fuller. Legs short and moderately stout; fore femora but 
slightly enlai-ged and tarsi armed with a small tooth; one long, erect, 
knobbed spine upon the back of each femur. Legs yellow; femora 
shaded with brown; in darker specimens femora more strongly shaded. 

Abdomen large and heavy; fore angles abrupt; about one-half as 
wide as long; nearly cylindrical to seventh segment, then sides curve 
roundly to base of tube. Tube as long or slightly longer than head, 
about one-third as broad in middle as long, more slender in outer than 
In basal half; terminal spines only al>out two-thirds as long as tube; 
those on sides of abdomen quite long and prominent, knobbed. 

Thorax and abdomen uniform in color, abruptly darker than head 
and legs, ranging from yellow-brown to dark brown, with considerable 
dark red, irregular, hypodermal pigmentation. 

Described from ten females, eight long and two short winged. 
Gotype. —Cat. No. 6335, U.S.N.M. 


-Males about six-sevenths as large as females, 
as follows; 


Relative 


6 


8 


' 'hsti■■■*** ■■ 3 t ;4 

40.2 ae 8.6 

than the mesothorax. Fore femora 
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considerably enlarged and tooth upon tarsus quite stout. Abdomen 
more slender than in females and tapering more gradually. 

Described from five males, all short winged. 

Cotype .—Cat. No. 6335, U.S.N.M. 

Food plants .—Grasses. 

Habitat .—Amherst, Massachusetts. 

This species is named for Prof. Herbert Osborn, who has for many 
years shown considerable interest in the study of these tiny insects. 

Genus CRYPTOTHRIPS Uzel, 

Head cylindrical, fully one and one-half times as long as wide. 
Eyes large and prominent. Vertex strongly elevated and bearing the 
anterior ocellus at its extremity. Mouth cone about as long as its 
breadth at base and reaching about two-thirds across the prosternum; 
labrum blunt. Prothorax about as long as width of head. Legs 
slender; fore femora but slightly enlarged; fore tarsi unarmed. Wings 
present, slightly narrowed in middle. Male with a scale at base of 
tube. 

I find only one species belonging to this genus, uspersus. 

CRYPTOTHRIPS ASPERSUS, new species. 

Plate X, figs. 104-106. 

Female .—Length 1.68 mm. (1.45 to 2 mm.); width of mesothorax 
0.32 mm. (0.28 to 0.36 mm.). General color yellowish brown to brown- 
black; body and legs considerably marked with irregular, dark-pur¬ 
plish, hypodermal pigmentation. 

Head cylindrical, one and one-half times as long as wide, about as 
wide as length of prothorax; cheeks almost straight and nearly parallel, 
set with a few minute, slender spines; postocular bristles short; sur¬ 
face of head finely cross-striated. Eyes quite large, finely faceted, 
very slightly protruding, dark-purplish red with pale yellowish inner 
margins; ocelli present, small and inconspicuous, frequently concealed 
by local hypodermal pigmentation, situated far forward; posterior 
ocelli close to margins of eyes, front one on apex of prolonged vertex 
of the head. Mouth cone rather short, reaching only to middle of 
prosternum; maxillary palpi long and slender; sides of labrum straight, 
its point blunt. Antennae inserted below vertex, approximate at base, 
slightly more than one and one-half times as long as the head, quite 
slender; relative lengths of segments as follows; 

12345678 
7.5 13 18.2 17,8 13.6 12.1 11.6 8 

Segments one and two concolorous with head; three pale yellpw; 
rest of antenna shading gradually to dark brown at tip, except busies 
of four and five, which are pale yellow; spines and sense cone© sbpfcfc 
and inconspicuous. ,; j *; V ‘;, * 



VOL. VWT. 


206 PROCEEDIXUS OF THE NATIONAL MUSEUM. 

Prothorax .small, scarcely two-thirds as long as head. One spine at 
each posterior angle alone prominent; those at fore angles smaller 
than the anterior marginals; all indistinct; midi at orals wanting; pos¬ 
terior marginals small and not visible except on lightest specimens 
with careful focusing. Pterothorax approximately as wide as abdomen; 
its sides nearly straight and parallel. Wings present; hind fringe of 
fore wing double for live or six hairs near tip. Legs long and slen¬ 
der; fore coxxe projecting strongly; fore femora scarcely thickened 
and tarsi unarmed; one spine near base of each femur below much 
longer than others on legs and longest on fore femora; legs concol- 
orous with body. 

Abdomen long and slender, cylindrical to about seventh segment, 
about twice as wide as head, from seventh segment tapering quite 
gradually to tube. Tube short, only one half as long as head; its sides 
straight and converging slightly; width at middle about one-third 
width of head; terminal hairs about as long as tube. Spines at sides 
of abdomen slender, pale, and not very prominent; segments usually 
overlapping considerably; sides darkest in color. 

Described from eight females. 

Cotyj>e .—Cat. No. 6336, U.S.N.M. 

Male. —Male about five-sixths as large as female, though antenna* 
are of about same size in both sexes; relative lengths of segments as 
follows: 

1 A JL i ^ _6 _r « 

8 12 16.5 16 13 12.5 11 8 

Abdomen much smaller than in female and tapering gradually from 
base to tip. 

Descril>ecl from one specimen. 

Food plant. —Grape. 

Ilalritat. —Amherst, Massachusetts 

Genus IDOLOTHRIPS Haliday." 

Anterior ocellus remote from the base of the antenna?. Proboscis 
reaching the base of the prosternum; labial palpi papillform; vein 
one of the fore wings shortened by one-half or abbreviated. Head 
very long, rounded; abdomen hollowed out. Antenna? si on lor, three 
or four times as long as the thorax; prothorax unequally tuberculated; 
metatarsi unarmed. Size largo, marked with three or more lines. 

In this genus I find only the species eumferanuu. 


IDOLOTHRIPS CONIFRRARUM Pergande. 
Plate X, figs. 107-no. 
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Female .—Length about 4 mm. (3.34 to 4.26 mm.): breadth of meso- 
thorax 0.55 mm. (0.50 to 0.6o mm.). Color coal-black without mark¬ 
ings. 

Head long and cylindrical; proportional length more variable than 
in most species, but averaging about two and one-third times as long 
as wide; surface of head transversely finely striated; cheeks set with 
a number of short, stout spines; bead broadened a trifie just before the 
neck-like constriction at the base; vertex produced into a very promi¬ 
nent, conical humi) in front of the eyes and overreaching the insertion 
of the antenna?. Eyes large, finely faceted, bulging slightly, extend¬ 
ing as far around on under side of head as on upper; ocelli small, 
widely separated, the anterior one occupying the extreme vertex; the 
posterior ones, nearly on a line with the middle of the eyes and close 
to their margins, are often invisible, unless in favorable light, owing 
to the opacity' of the head. Mouth cone short and rounded. Antennae 
approximate at base, inserted under the vertex, only about one and 
one-sixth times as long as the head, and slender; relative lengths of 
segments as follows: 

1 1 £ JL 6 7 8 

12 19 38 32 26 17.5 13.3 15 

Segment one concealed at base; three to five clavate; six to eight 
fusiform. Three mostly" y r ellow (two-thirds); four nearly one-half, 
and five about one-third yellow; rest of antenna brown-black. Spines 
and sense cones light and inconspicuous, but the cones especially" are 
long, slender, and acute; three apparently" bears only" one sense cone, 
and that is on outer side; six has but one, which is on inner side; four 
and five have four each. 

Pro thorax small, only" about two-fifths as long as head; only the one 
long spine on the outer angle of each fore- coxa is at all conspicuous. 
Pterothorax appears nearly square; sides straight and parallel; more 
than twice as wide as head. Wings present, but short as compared 
with great length of abdomen, not reaching beyond fifth or sixth seg¬ 
ment, heavily fringed; hind fringe of fore wing double for about 26 
hairs near tip. Legs short as compared with length of body; fore 
femora but slightly thickened and tarsi armed with a tiny" tooth; legs 
set withji number of quite long, slender, black spines. Legs black, 
except fore tibia? dark y r ellowish brown along middle of inside, and 
all tarsi dark brown. 

Abdomen extremely long and slender, about two-thirds the length 
of the entire body and less than one-fourth as wide at base as it is 
long; tapers gradually from second segment to tube. Tube of female 
fully five-sixths as long as head and a little more than one-third the 
width of head; terminal hairs weak and only about two-thir<f$ the 
length of the tube; spines on sides of abdomen short and weak, ;. 

Redescribed from four females. ’ ’! ; : ' 
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Male .—Contrary to the usual rule, these two specimens are longer 
than the females, being 4.22 mm. (4.34 to 4.10 mm.). They are 
somewhat more slender, especially through the middle of abdomen. 
Heads about two and two-thirds times as long as wide; antenng* longer 
than in female, about one and one-fifth times as long as head; relative 
lengths of segments as follows: 

12345 6 7 8 

14 20 42 34 29.5 21.5 14.5 15.5 

Prothorax nearly one-half as long as the head; fore femora consid¬ 
erably thickened (almost as broad as the head) and each fore tarsus 
bearing an extremely stout tooth; fore tarsi and inside of tibia* yellow. 

Abdomen at second segment only two-elevenths as broad as long; 
tube three-fourths as long as head and veiy slender. 

Male newly described from two specimens. 

Food plants.—Phvm lops, Jimlpems oinjhiiamt , and Abies sp. 

Found on either green or dry branches in spring and early fall and 
hibernating under bark. 

Habitat .—Near Washington, District of Columbia; Amherst, Massa¬ 
chusetts. 

UNCLASSIFIED DESCRIPTIONS. 


LIMOTHRIPS TRITICI (Fitch) Packard. 


“The females alone are winged, the males being wingless and closely 
resembling the larvie. The body of the female is smooth and shin¬ 
ing, uniformly greenish yellow, with no other markings; the legs arc 
a little paler toward the articulations. The an ten me are eight-jointed, 
slightly longer than the head; the tw T o basal joints are the largest; the 
three succeeding joints equal, regularly ovate, the sixth a little longer 
than the fifth; seventh and eighth minute, seventh a little shorter than 
eighth, each joint bearing four large bristles. This species differs 
from the European Z. cemlhtm in having but eight joints, the seventh 
and eighth being minute, and with no intermediate short one, as 


described in the European insect. 

-‘The prothorax is square, the seutellum short, crescent-shaped, and 
the abdomen is long and narrow, smooth and shining, ten-jointed.. 
Length, four one-hundredths of an inch, or less than half a lino. 

‘‘The larva (fig. 2) is entirely greenish yellow, the head and protho- 


rfca^bf the same color as the rest of the body. The eyes are reddish. 
Thijfeet iwad antennae ere whitish, not annulated, as in Z. cerulmm . 

consist , of i>nt a single joint ending in a point. 

: tjhm. ;th©feirte inlaying two-jointed feet (tarsi) 

1 pk &£ Jatva. being four-jointed. The 

1 tWbi “^^kw*** oni*. 


‘ br lines sur- 
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tie larger than the fourth, and with about twelve transverse lines, there 
being about eight on the fourth joint, from the end of which projects 
a remarkable tubercle, as seen in the figure. The fifth joint is square 
at the end, with about eleven transverse lines, and three or four stout 
hairs externally; sixth joint minute and spherical, while the seventh is 
three times as long as the si&th, and is finely striated, and with four 
unequal stout hairs. It is just twice the length of the female, meas¬ 
uring 0.08 inch."” 

THRIPS TRIFASCIATUS Ashmead. 

"'Female .—Length 0.8 mm. Light brown; eyes strongly faceted, 
purplish-brown in certain lights; three basal segments of the abdomen 
above, dark brown; segments I, 5, and'6 white; apical segments light 
brown, the sutures dusky; legs, except hind femora toward tips, white; 
wings linear, strongly fringed, without nerves, the ground color brown 
or fuscous, with three transverse white bands, i. e., the front wings 
have a white band at base, another at about two-thirds their length, 
and with the apices white. 

“ Ualitat .—Near Utica, Mississippi.’' 

THRIPS SECTICORNIS Trybom. 

1 have been unable to see the description of this species which was 
published in Of versigt af k. Vetenskaps- Akademiens. Forhandlingar, 
1806, page 620. 

PHLrCEOTHRIPS MALI Fitch. 

“■This insect measures only six-hundredths of an inch in length and 
one-hundredth in width. It is polished and shining, and of a blackish 
purple color. Its antennae, which are rather longer than the head and 
composed of eight nearly^ equal joints, have the third joint of a white 
color. The abdomen is concave on its upper side, and is furnished 
with a conical tube at its tip which has a few bristles projecting ^rom 
its apex. The wings when folded are linear, silvery-white' and as 
long as the abdomen; they are pressed closely upon the back, spread¬ 
ing asunder at their bases, and appear like an elongated Y-shaped 
mark. Viewed from above, the head is of a square form, longer than 
wide. The first segment of the thorax is well separated from the 
second, is broadest at its base, and gradually tapers to its anterior end, 
where it is as wide as the head. The following segment is the broad¬ 
est part of the body and square, with its length and breadth equal.” 

PHLCEOTHRIPS CARY.® Fitch. 

“This insect is 0.07 long, of a deep black color and highly polished. 
Its * head is narrower than the thorax and nearly square. The third, 
fourth, and fifth joints of the antenme are longer than the others,?y£l- 
low, and slightly transparent; the last joint is shortest and but half as 
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thick as those which precede it. The abdomen is egg-shaped, with its 
tip drawn out into a tube thrice as long as it is thick, with four long 
bristles at its end, and the abdomen is furnished with bristles at each 
of its sutures. The wings do not reach the tip of the abdomen. 
They are white and slightly transparent and fringed with black hairs. 
In its larva state it has a more slender linear form with a dull greenish 
yellow head, a white thorax with a broad black band anteriorly, a pale 
red abdomen with a black band at its tip, and whitish logs. 15 


FOSSIL THYSANOPTERA. 

Tiny though they are, these insects are not unknown as fossils. The 
White River deposits are the only ones in this country from which they 
are yet known. Three species, representing as many genera, have been 
found there in Tertiary rocks, and have been described by Dr. S. H. 
Scudder (174, 336), whose descriptions of these insects follow. The 
last two genera are extinct. Of the genus 1felanothrips, no living 
representative has as yet been found in this country, though a species 
of this genus is known in Europe. 

MELANOTHRIPS EXTINCTA Scudder. 


Melanothrips extinct a Sccbder, Bull. U. S. Geol. Geog. Surv. Terr., 1,1875, p. 221; 
Kept. U. S. Geol. Surv. Terr., XIII, 1890, p. 371. 


“Head small, tapering; the only appendages visible are the antenme; 
these are only sufficiently preserved to recognize that they are veiy 
long and slender, longer than the thorax. The thorax is rather small, 
quadrate; wings nearly as long as the body, fringed on the costal 
border as in Pals&othrips fossl/is. The abdomen is composed of only 
eight joints, butts very long and very tapering, fusiform, the last joint 
produced, as usual in the Physapods; the third joint is the broadest; 
of the wings only the costal border and a part of one of the longi¬ 
tudinal veins can be seen; there are no remains of legs. 

“Length of body, 2.2 mm.; of antenna\ 0.8 mm.; of head, 0.14 mm.; 
of thorax, 0.5 mm.; of abdomen, 1.56 mm.; greatest breadth of 
abdomen, 0.5 mm. 

“Chagrin Valley, White River, Colorado. One specimen, W. 
Denton.” 


Genus LITHADOTHRIPS Scudder. 


? Scuooer, Bull. U. S. Geol. Geog. Surv. Terr., I, 1875, p. 221; Rept. 
* 4* ©bo#* Sorvw Terr., XIII, 1890, p. 372. 

fialiday,, The head is large, broad, globose; 
-large-, globose, each occupying on a superior 

very slender, equal, as 
Y aitk© in number, cylindrical, 
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larger than the head, of equal breadth with it, the whole thorax shaped 
as in Palreothrips. Only fragments of the wings remain, sufficient to 
render it probable that they agree well with the character of the group 
to which Melanothripy and JEolothrips belong*. The legs resemble 
those of Palamthrips, but are slender and appear to be rather profusely 
supplied with hairs. The abdomen differs considerably in the two 
specimens referred to this genus. In one it is very broadly fusiform, 
the tip a little produced, nine joints visible, the apical furnished with 
a few hairs, and bluntly rounded at the tip; the other has the sides 
equal, the apex not at all produced, but very broadly rounded, only 
seven or eight joints vaguely definable. 

“A single species is known;” 

LITHADOTHRIPS VETUSTA Scudder. 

Lithadothrips vetusta Scudder, Bull. T T . S. Geol. Geog. Surv. Terr., I, 1875, p. 222; 

Rept. U. S. Geol. Surv. Terr., XIII, 1890, p. 372. 

‘"The specimens, both of which represent the upper surface of the 
body with fragments and vague impressions of the members, are too 
poorty preserved to add anything to the above description of their 
generic features, excepting the following measurements: 

“Fint Hjhseinwiu —Length of body 1.76 mm., of antennae 0.6 mm., 
of thorax 0.6 mm., of abdomen 0.87 mm.; breadth of head 0.28 mm., 
of thorax 0.52mm., of abdomen 0.56mm.; length of fore femora, 0.37 
mm. ?; breadth of same, 0.14 mm.; length of hind femora, 0.42 mm.; 
breadth of same, 0.13 mm. 

“ Second specimen .—Length of body 1.06 mm., of antennae 0.76 mm., 
of thorax 0.56 mm., of abdomen 1.10 mm.; breadth of head 0.38 nun., 
of thorax 0.59 mm., of abdomen 0.59 mm. 

“ Fossil Canyon, White River, Utah. Two specimens, W. Denton.” 

Genus FAL^EOTHRIPS Scudder. 

Pahvothrips Scudder, Bull. U. S. Geol. Geog. Surv. Terr., I, 1875, p» 222. 

“This genus is allied to JEolothrips Haliday. The head is small, 
gloliose; eyes rounded, much smaller than in Lithadothrips; antennae 
slender, fully as long as the thorax, not more than seven jointed, the 
joints cylindrical, subequal. Prothorax considerably larger than the 
head; the thorax as a whole very large, stout, and tumid; fore femora 
vex*y stout, scarcely more than twice as long as broad; fore tibiae also 
stout, a little longer than the femora; the other legs are moderately 
stout, long, reaching beyond the tip of the abdomen, with a few scat¬ 
tered, rather short, spinous hairs; the hind tarsi three jointed, the last 
joint smaller than the others, and altogether two-sevenths the lengfh 
of the tibiae. Fore wings unusually broad, broadest apically, wsheie; 
their breadth more than equals one-fourth of their entire length, pr©y* 
vided with two longitudinal veins, dividing the disk into three neatly 
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equal portions, connected in the middle by a cross vein, and with 
either border by other cross vein* at about one-third and two-thirds of 
the distance from the base to the tip of the whuc; the wing is heavily 
fringed, especially along the hind border. I Iind wings veinless, nearly 
as long, and at the tip nearly as broad, as the fore wings. Abdomen 
nine jointed, half as long again as the thorax, rather tumid, scarcely 
or not at all produced apically.” 

PAL-flSOTHRIPS FOSSILIS Scudder. 

Pakiothrip* fount** H< cdduk, Bull. f\ 8. (teol. Geotr. Snrv. Terr., I, 1875, 
pp. 222-22II—ZiTTUL, Hand]), d. Paleontology, I, Pt. 2, 1HS5, p. 784, 
fig. 999; Kept. U. 8, Geol. Sun. Terr., XI IT, 1890, pp. 373-374. 

46 Head small, tapering a little in front, where, however, it is broadly 
rounded. The antenna? arc certainly seven jointed, and none of the 
apical joints show any indication of being connate, the last joint being 
of the same length as the two preceding it, tapering, and bluntly 
pointed; none of the joints show any enlargement in the middle, but 
the middle joints are slightly larger at the distal extremity than at the 
base; they appear to be destitute of hairs. The prothorax is sub¬ 
quadrate, a little broader than long, with rounded sides; the fore 
femora are unusually stout, as long as the width of the prothorax. 
The longitudinal veins of the fore wings approach each other somewhat 
abruptly in the middle, where they are united by a cross vein, and at 
the tip of the wing they curve away from each other; the two cross 
veins on the lower third of the wing are, respectively, slightly' farther 
from the base of the wing than the corresponding veins of the upper 
third; the fringe on the posterior border is largest near the tip of the 
wing, where the hairs are about three times as long as those on the 
costal border. The first hind tarsal joint is scarcely longer than broad, 
cylindrical; the second of about the same length, but decidedly broader 
at apex than at the base; the apical joint is nearly globular, smallest 
at base, as large in the middle as the base of the other joints. There 
are a few hairs at the tip of the abdomen and a few short ones on the 
hind tibia?; the apical ones stouter than the others, resembling spines; 
but the insect appears to have been unusually destitute of hairs, 
excepting on the wings, where not only T the edges but also all the 
veins are fringed. 

u Length of body 1.6 to 1.8 mm.; of antenme 0.58 rum.;'of fore 
femora 0.32 mm.; breadth of same 0.14; length of fore tibia? 0.32 
mm.; of hind femora 0.88 mm; breadth of same 0.11 mm.; length of 
bind tibiae 0.42 mm.; of hind tarsi 0.12 mm.; of fore wings 1.4 mm.; 
or Wind wings 1.27 mm.; greatest breadth of fore wings 0.37 mm.; 
length of profcfcor&x 0.16 mm.; breadth of same 0.32 mm.; length of 
whole therax 0-64 mm.; of abdomen 0. #2 mm.; greatest breadth of the 
0-37 Jew. 

White liiver, Utah. W. Denton.” 
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As has been shown in Jordan's conclusion in regard to the system¬ 
atic position of this group (see p. S2)„ Thvsanoptera have branched off 
from the line of the Orthoptora-Hemiptera and resemble the Homop- 
tera more closely than they do any other group. 

Starting with a given form which we may call Prothysanopteron, I 
believe that changes in the degree of development of any of its organs 
must be correlated with changes in its habits and environment. What 
was Prothysanopteron like t Judging from its line of phyllogeny, it 
must certainly have been an active running and flying* insect, having 
elongated mouth parts which were probably becoming suctorial in 
function and hearing near the other extremity of the body a saw-like 
ovipositor. Having these organs which would be concerned in the 
chief relations of its life to its environment—nutrition, locomotion, 
and reproduction—what can we infer as to the habits of that primi¬ 
tive insect £ It fed externally upon the juicy parts of plants, probably 
puncturing them with its elongated mouthparts and sucking up the 
exuding juices. It flew from flower to flower or tree and ran about 
actively thereupon. In the tissue of its food plants it deposited its 
eggs, cutting the necessaiy slits for them with its saW-likc ovipositor. 
Its legs, used chiefly in running or crawling, would present few, if 
any, modifications, while its wings, though surely slender, were prob¬ 
ably broad as compared with those found in the order to-day, and the 
hairs which happened to stand along their edges had begun to elongate 
so as to compensate, in some degree, for tin 1 narrowness of the mem¬ 
branes. With such an insect and such habits as this hypothesis sug¬ 
gests, if we can name reasonable changes in habits which, acting m 
accordance with the laws of Nature as we know them to be acting 
to-day, will produce the various forms of insects which we now include 
in this order, we feel that our hypothesis can be as well sustained as 
any such hypothesis with reference to primitive forms is capable of 
being. 

If some of the descendants of our external-feeding Prothysanopteron 
in their struggle for existence should, in the course of numerous gen¬ 
erations, acquire a habit of feeding in some well-protected part of the 
plant, e. g., inside the. closely rolled central leaves of 11 fcat jthunmtosa, 
where, they would be comparatively safe from the attacks of their ene¬ 
mies (a change of habit easiH* produced by natural selection), then, 
this environment being* favorable, they would no longer find as fre¬ 
quent or as urgent use for their wings and legs as had their ancestors, 
and they would be favored by remaining in a very restricted place. 
As a result, wings would degenerate from disuse, and the movements, 
of the insects upon their feet would become slower. Wings might, 
and probably would, be a distinct disadvantage in such a restricted 
habitat, so that many influences would tend toward their reduction, 
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which, however, could not be complete without entailing a decided 
disadvantage to the species by hindering its spread to other food plants. 
Nature has established her line of equilibrium somewhere between the 
two extremes, and we have a majority of short-winged individuals 
favored by the absence of long wings, but yet in nearly every species 
will be preserved in some sex, generation, or individuals fully devel¬ 
oped wings to assist in the spreading of the species. This line of 
“ balance v will be affected by nearly every habit of the species, so that 
we may naturally expect to tind it in different places in species having 
different habits, and such is indeed the case. (See p. 105.) 

Such a change of habit from frequenting an exposed to a protected 
feeding ground would affect other organs than the wings. There 
would no longer be any need of embedding the eggs for protection, 
and should the atmosphere prove sufficiently moist, they would 
undoubtedly develop though laid upon the surface of the leaf or stem. 
This would save much of the energy of oviposition, and in the course 
of time the practice of embedding the eggs would cease altogether. 
Having now no use for the ovipositor, that, too, would degenerate 
from disuse till, at most, a mere vestige would remain of this origi¬ 
nally well-developed organ. Some such course of development I be¬ 
lieve to have taken place in the Phlceotliripida\ and the chitinous rod 
now found on the underside of the ninth abdominal segment just in 
front of the sexual opening seems best explainable as the remaining 
vestige of the former ovipositor. (See Plate X, tig. 115.) As the 
ovipositor }>ceame weaker and weaker other changes correlated to this 
must have been in progress. The sheath which had contained the 
ovipositor, being no longer needed, would naturally become closed up. 
The ventral plates which had previously disappeared to provide room 
for the sheath would not again develop, but the edges of the dorsal 
plates closing around still further would meet on the ventral line 
forming the tube of the Tubulifcra. At the same time the sexual 
opening seems to have moved backward till it reached the. hind part 
of the ninth segment, where it is now found. 

Other modifications of the Prothysanopteron, found in the Tubulif- 
era (mainly), may logically be traced to this one change of habit. 1 
refer to the trapezoidal form of the prothorax, the enlargement of 
the fore legs, and the development of a tooth upon the foi*e tarsus 
which thereby has lost one segment in a large number of forms, also 
the flattened character of the body, and possibly its elongation. 

In regard to the modifications of the prothorax and the fore pair of 
it is very evident that they may all be related to the one simple 
of habit in regard to the place of feeding, which has been 
assumed. HaturaUy considerable effort ■ypould frequently, perhaps 
usually^?)# required to drag' their bodies through such narrow places 
those they lived. Any variation in the line of a more 
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powerful development of the muscles of the fore legs or of any modifi¬ 
cation of the tarsus which would tend to give a firmer hold in crawling, 
being favorable to the insect, would be preserved by natural selection, 
and thus in the course of many generations the tarsal tooth and the 
powerful, thickened femora of most Tulmlifera would be developed. 
There would also be a correlative broadening and flattening of the 
prothorax, which would necessarily result in pushing farther apart the 
fore coxae, which are attached to its hind angles. The logical result of 
these changes is the trapezoidal form of the prothorax always found 
in those species having such thickened femora and well-developed 
tarsal hooks. 

The elongation and flattening of the body are doubtless referable in 
some degree to the same change in the conditions of external life, for 
such a changed form would certainly have been favorable to its pos¬ 
sessors, and we are surely safe in assuming that the favorable changes 
are the ones which have been preserved, while the unfavorable ones 
have been eliminated. We do not presume to say that all the descend¬ 
ants of Prothysanopteron followed this suggested line of change; some 
of them certainly may have done so. Neither do we presume that all 
the descendants of those which did follow some such line of develop¬ 
ment would continue in an even similar environment till all the modi¬ 
fications which have been named had been accomplished. We have 
just as much reason to expect a change of environment anywhere along 
the phyllogenetic line as at its beginning, and such changes certainty 
must have taken place. What would be the result if this were the 
case? Different environments acting upon different subjects, or even 
upon like subjects, would favor entirely different variations. Struc¬ 
tures which had become developed during the changes subsequent to 
Prothj'sanopteron might be lost, but those that had been lost could 
never again be developed in their original form; e. g., tarsal teeth 
and thickened femora might develop and then disappear, but an ovi¬ 
positor of the original type would never again be found in the Tubu- 
lif era. We would expect then that the descendants of Protubuliferan 
would vary in habits, habitat, form, and life rather than in the tubu¬ 
lar nature of the terminal segment of the body. Such is indeed the 
case, and so while there do take place great modifications of each 
organ, the presence of the tube is constant. We feel justified in con¬ 
cluding that the family Phloeothripidae has now diverged far more 
widely from Prothysanopteron than has either of the families of the 
Terebrantia. 

The two families constituting the suborder Terebrantia resemble 
each other quite closely in many respects. We find between them t»o 
such marked points of difference as we do between each of thei& «md 
the Phlceothripkhe. The principal differences which do ‘ 
mainly various modifications of the same organ, and / tfcej 
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tant structures which we must notice are the antenna, wings, and ovi¬ 
positor. What are the chief points of difference that we find in the 
structure of these organa 3 Only a modification in the structure of 
each organ has taken place. In JEolothripidse we find always nine 
segmented antennae, comparatively broad wings, which are rounded at 
their extremities, and have, in the fore wing, the fore fringe and 
the spines along its veins very weakly developed, a strong ring vein, 
two longitudinal veins, and four or five cross veins, and finally a 
strongly developed ovipositor, which curves upward toward the tip of 
the abdomen. In Thripidte we find antennae with from six to eight 
segments, wings which are nearly always slender and quite sharply 
pointed at their tips; that in the fore wing the fore fringe and numer¬ 
ous spines along its veins are nearly always well developed, two 
(sometimes only one) longitudinal veins are present, the ring vein is 
rarely strongly developed, cross veins are absent or but slight traces 
of them occasionally appear, the ovipositor is moderately well devel¬ 
oped in most cases, but sometimes is small, weak, and functionless, 
though it is always plainly present and curves downward away from 
the tip of the abdomen. 

Between these two families we shall find it much more difficult to 
decide just what influences may have favored the development of the 
differences noted. Certainly man}" influences were concerned, and 
they could not have been of such a nature as to favor such radical 
changes as have resulted in the development of the Tubulifera. Rather 
than attempt to outline these varied influences and their probable 
results, we prefer, in this case, to base our conclusions upon the gen¬ 
eral tendencies which now appear to be acting, and which we may 
reasonably assume to have been acting in the same way during much, 
perhaps all, of the past history of this suborder. 

We have shown that Phloeothripidse have diverged more widely from 
Prothysanopteron than have any other members of the order. A 
comparison of the antennee in the three families will aid us in deter¬ 
mining the order in which the families must be arranged. In the 
Phloeothripidse these organs are always eight segmented. The inter¬ 
mediate segments are, as a rule, much thicker in the middle than at 
the ends, and are sometimes rounded. Stout spines are borne around 
the apical thirds of segments two to six, inclusive, and more slender 
spines are'more generally distributed over the last two segments. A 
whori of small spines stands also around the first third of each segment 
from three to six, inclusive, and simple, stout, specialized sense cones 
‘aspft borne a& about the outer third of these segments in most cases. 

pf Thripidae consist of from six to eight segments, of 
ones are always considerably thicker in the 
middle ends* Stout spines are usually present around 

'^gments two to five inclusive. More slencler spines 
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are generally distributed over segments six, seven, and eight, and 
from three to live whorls of small spines are often discernible around 
the middle half of each intermediate segment. Sense cones are found 
upon segments three to six, inclusive; in some cases these are all sim¬ 
ple, though in the majority those upon segments three and four are 
double or crescentic in form. The antenna; of aEolothripidie have 
always nine segments, of which the intermediate ones are always much 
elongated and regularly cylindrical in form. Stout spines are found 
only around segment two, while the remaining segments, except the 
basal, are thickly set with small spines, which are irregularly, but 
general^ distributed. Of these last two types of antenna, that of 
Thripkke unquestionably approaches more closely to that of Phkeo- 
thripidfe. Granting that the latter exhibits the extreme degree of 
divergence from the original type, we must place Thripidaj next, and 
this leaves the antenna of iEolothripidie as resembling most closely 
that of Prothysanopteron. 

If we examine the wings in like manner, we shall find that both 
pairs of those of Phlceothripidje are similar in form, long, slender, and 
rounded at their ends. Ring vein and cross veins have entirely disap¬ 
peared. Each wing has only one longitudinal vein, which is median 
and though quite strong at its base usually disappears before the mid¬ 
dle of the wing. The fringes upon both margins are equally well 
developed and quite similar in all respects. The membrane of the 
wing is smooth and the veins are not set with spines except for about 
three, which usually stand near the base of the vein in the fore wing. 
Thripidte have wings which differ in many regards from those of 
Phkeothripida? just described. The fore and hind winun arc dissimi¬ 
lar in many respects. They are both, however, long, very slender 
(except the fore wing of J^nihenot/u'tj)*), and sharply pointed at the 
tips. The foi*e wing is always somewhat stronger than the hind wing 
and has more veins and heavier fringes. There are usually present in 
it two fully developed longitudinal veins (sometimes only one), and 
these disappear before reaching the end of the wing. The ring vein, 
though very strong in the one species of Parfhemtflu'ipx, is weakly 
developed in most species and in some is hardly distinguishable. 
Traces of cross veins can sometimes bo seen, but they are never 
strongly developed except the one between the two longitudinal veins 
at the first third of the wing. AVhile entirely absent (with the excep¬ 
tion named as strongly developed) in most species, there may occa¬ 
sionally appear individuals having wings which show traces of cross 
veins, and it is very significant that these always occur at just the 
same positions in the wing as are occupied by the cross veins of 3Solo- 
thripidse, which will be more fully described in connection with that 
family* The hind wing has one longitudinal vein which is median, 
but no ring or cross veins are present. Fringes usually occur upon 
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both margins of both wings, but are different upon the two margins, 
the fore fringe being single, shorter, and usually stouter than the hind 
one. The veins of the fore wing alone bear more or less strongly 
developed spines which upon the costa may even take the place of the 
fringe. The membranes of both wings are thickly set with very 
minute, microscopic spines. In JEolothripida? we find wings which 
are long, comparatively broad, and rounded at their extremities. 
Here also the fore and hind wings are dissimilar in many respects* 
the fore wing being stronger and far more heavily veined. The 
fore wing has always a strongly developed ring vein,® two longitudinal 
veins which extend throughout the wing and unite with the ring vein 
on each side of the tip, and four or live well-developed cross veins 
situated as described on p. 129. The hind wings have no fully devel¬ 
oped longitudinal vein and no trace of cross or ring veins. No fringe 
is developed on the front margin of the fore wing and only a very 
short, weak fringe is here present upon.the hind wing. The veins of 
the fore wing bear only short spines and the membranes of both wings 
are thickly set with small spines which, though minute, are larger 
than the similar spines in Thripidse. 

Comparing now these three types of wing point by point, and bal¬ 
ancing the weight of evidence, we are led to the conclusion that HCo- 
lothripidse and Phlceothripida* stand at the extremes in respect also to 
their wings, with Thripidas somewhere between them but nearer to the 
former than to the latter group. The strong, constantly developed 
ring vein of JEoIothripidse has become much weaker or entirety dis¬ 


appeared among Thripidre, while in the widely divergent Phlceothrip- 
ida? no trace of it is found. Cross veins are also disappearing in 
Thripida?, and their occasional presence in much the same position in 
the wing as in JEolothripidie suggests the idea that the} T are under¬ 
going degeneration and that this process has gone, farther in some 
species than in others. In iEolothripidse the longitudinal veins join 
the ring vein near the tip, in Thripidas they do not reach this point but 
taper out and disappear before the tip, while in Phloeothripidte they 
rarely reach beyond the middle of the wing. The microscopic spines 
upon the membranes and the comparative development of the fore 
fringes both point to this same relation of the families. In only one 
character do the wings of the extreme groups closety resemble each 
other—this is in the broadly rounded tips. The Phloeothripidse being, 
as we have seen, the most widely divergent group, we must conclude 
that, so far as wings are concerned, those of JEolothripidse resemble 


most closely the wings of Prothysanopteron. 

^regard to the ovipositor but little will need to be said. It is 
ffiore strongly developed in JSolothripidse than in Thrip- 


r rba$ vein is a most remarkable character and, so far as the writer rah 
•Ite it is found in any other order of insects. 
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idae, while in Phlceothripidw it is entirely wanting. Moreover, there 
exists in Thripidte a wide variation in the degree of its development, 
as has already been shown. So in this respect, also, we must place our 
three families in the same relation to each other, and if Prothvsanop- 
teron possessed an ovipositor, as we can not doubt from its phyllogeny 
must have been the case, the well-developed organ found in JEolo- 
thripidm must very probably approach most closely to the primitive 
form. 

Summarizing the conclusions which we have now reached, we find, 
first, that the Tubulifera (Phlceothripidee) have diverged more widely 
from Prothysanopteron than have either of the families of the Tere- 
brantia. Second, a comparative consideration of antennae, wings, and 
ovipositor shows that JEolothripidie and Phlceothripida? present the 
extreme types of these structures found in the order. Therefore we 
conclude that the uEolothripidie most nearly preserve the characters 
present in the Prothysanopteron ancestor of this order. From this it 
appears that the descendants of Prothysanopteron early divided into 
two main groups, one of which diverged widely from the original form 
and has developed the Tubulifera of to-day. The other of these 
groups continued nearh r along the original line, but in time it divided 
again and a group (Thripida?) branched off, taking in some respects the 
direction of Phlaeothripida\ while in the majority of characters it fol¬ 
lowed^ line of its own. The group which still continued most nearly 
in the original direction includes the insects w T hich we now place in 
the family iBolothripidie. 
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EXPLANATION OF PLATES. 

In the figures of wings of specie* of Terebrantia the hind fringes are not fully represented on 
account of their great length. 

PLATE I. 


Fig. 1. Motothrips fasciatw Linnjeus. Heart, prothorax, antenna?, and lore legs of 

. , 62 
f6lQSU6ff £ t 

2. AEolothrips fasdatus, left fore wing of female, y. 

# 3. JEofoihrips faseiatus, end of abdomen of female. y. 

4- JSafatkrips bicoior, new species. Head, prothorax antennae, and fore legs of 

V. Ie*3aale. t 


5- JSofyfyripa biccHor^ end of abdomen of female, 
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Fig. 0. -Eolothrips btcolor , anterior part of abdomen at junction with metathorax 
allowing first abdominal segment of male, y. 

7. AColnth rips hi color, end of abdomen of male. y. 

S. -Rofnthnps bi color, left antenna of male. y. 


9. Fore tarsal hook present in both sexes of JEolothnpida. -y— 

10. Li moth rips avenir, new species. End of abdomen of female. 

11. Limothrips avemv, end of abdomen of male ~. 

12. Li mot hr tpa amjv, right fore wing of female y. 


85 

1‘ 


PL \TE II. 

y-* 

Fig. 18. Limothrips amiic, new species. End of abdomen of female, y. 

14. < i hirothnps muni cut ns Ilaliday. Head, prothorax, antenna*, and legs of 

female. yZ. 

15. ChirotJmpit mankafva , end of abdomen of male. Z5Z. 

/>9 

16. Chirothrips mamcatus, left fore wdng of female, y. 

1-7. Chirothrips crnssus , new species. Head, prothorax, and antenna of female. 
107 
1 * 

18. Chirothrips cmssus, end of abdomen of female, yy 

19. Chirothrips crnssus, head, prothorax* antenna*, and fore legs of male. ~. 

20. Chirothrips cross us, end of abdomen of male. i?Z. 

21. Chirothrips obesus, new* species. Head, prothorax, antenme, and fore legs ot 

female, iy. 

22. Chirothrips ohesus, end of abdomen of female. Z~. 

107 

23. Sericothrips mriabiUs (Beach). Left fore wing of female. ~p. 


plate ni. 


Fig. 24. JSericothnps variabUis (Beach). Head, prothorax, and antenna* of female. 
107 
1 * . 

107 
1 * 


25. Sericolhrips imriabilis, end of abdomen of female. 


107 


26, Sericothrips mriabiUs, end of abdomen of male, 

27. Sei'icothrips cingulatm, new species. Head, prothorax, and antnv - { 

female, -y- 
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Fig 28. ftrwothriptt cxnfpdalns, end of abdomen of female. 

29. >S’< rit nth rip* ciiujulntus, end of abdomen of malt*. ly 

30. Psrudothrips inequalis (Beach). Heart, prothorax, antenna*, ami fort* legs of 

female. y- 

107 

31. Pseudot/mps inequahs, end of ablomen of female. • 

32. Pseudothrtps incqiudis, right fore wing of female. 

33. Eutlmps nerconus (Uzel). Head, prothorax, antennae, anti fore legs of 

female, y 

U>) 

34. Euthrips ncrrosus, end of abdomen of female. ~ ■ 


Fig. 36. Euthrips tn r vox us (Uzel). Kight fore wing of female. 


62 


36. Euthrips tritlci (Fitch). Head, prothorax, antenna*, and fore lega of female. 

107 
1 ’ 

107 

37. Euthrips frltiri , end of abdomen of female, -y 

107 

38. Eutlmps Iritici, end of abdomen of male, y 

86 

39. Eutlmps tritlci, left fore wing < >f female, y ■ 

40. Eutlmps fuscus, new species. Head, prothorax, antenna*, anti fort* legs of 

female, y • 

41. Euthrips fusrm, end of abdomen of female, ?y 

42. Scolothriji# 6-maculatus (Pergande). Head, prothorax, antenna*, anti fore 

107 

legs of female, -y 

43. Srotothrips 6-maculatus, entl of abdomen of female. 


107 


44, tieolothrips 6-tnamdatus, end of abdomen of male. 

45. ScoMirlps 6-maculutus, right fore wing of female. 


107 
1 * 
107 
i ' 


PLATE V. 

Fig. 46. Raphidothrips fusci'pmnis, new species. Head, prothorax, antenna*, and fore 
legs of female, y* 

85 

47. Raphidothrips fuscipennis, end of abdomen of female, * 

85 

48. Raphxdothrips fuscipennis, left fore wing of female, y« 

49. AnaphothHps striatus (Osborn). Head, prothorax, and antenna* of female. 

85 

T 

85 

60. Anaphothrips striatus, end of abdomen of female, y- 
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85 

Fig. 51. Anaphothrips striatu *. right fore wing of female, p* 

52. Jptinuthrips rufus (Gmelin). Head, prothorax, and antenna? of female. 

101 

1 

53. Aptinothnps ruftt end of abdomen of female, p—- 

107 

54. Aptuiofhrips rufus vslt. connatticoruis Uzel. Antennae of temale. -p* 

55. Hehothrips femorahs Reuter. Head, prothorax, antennae, and fore legs of 

female, y. 

62 

56. Heliothrips femomlis, end of abdomen of female, p* 


Fig. 57. 
58. 


62 


TleUotlmps fenatrails Reuter. Left fore wing of female, p* 

Iletiothrips fascii ipennis, new species. Head, jirothorax, and antennae of 


female. W-. 


59. Heliothnps fascittpcuuis, end of abdomen of female. 

60. Heliothrips fasciapennis, right antenna of female. 


107 


167 
1 ' 
85 


61. Heliothrips fasciapcnnis, right fore wing of female p- 

62. Parthenothrips dractcnx (Heeger). Head, prothorax, antennae, and forelegs 

eg 

of female, p- 


63. Parthenothrips dmaentc, end of abdomen of female 

64. 


213 
1 ’ 


65. 

66 . 

67. 

68 . 


Parthenothrips draaeme, portion of reticulation from head of female. 

62 

Parthenothrips draacntv, left fore wing of female, p* 

Thrips perplex us (Beach). Head, prothorax, antennae, and fore legs of 

, , 107 

fem&lc. i * 


Thrips perplexus , end of abdomen of female. 
Thrips perplexus, left fore wing of female. 


107 
1 ’ 
107 
1 ‘ 


PLATE VII. 

Fig. 69. Thrips tabaci Lindeman. Head, prothorax, antennae, and fore legs of } 
female. -*y. 

107 

70. Thrips tabaci, end of abdomen of female, -y-. 

85 

71. Thrips tabaci, left fore wing of female, y. 

* A9 

72. Antkothrips niger {Osborn). Head, prothorax, and fore legs of female, y. 

OK 

73. Antkothrips niger , end of abdomen of female, y. 

74. Antkothrips niger , left antenna of female. —. 
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Fiir. 75. Anthntlmp s left tore wing female. y. 

70. A nth* Jhripe /i rhnja (Osborn). Head, prothorax, antenna?, and fore legs of 
female. y. 

77. AnthMrqut nfhn&u, end of abdomen of female, y. 

78. Aitfhhihrtp* vu'husu, left antenna of female. y. 

79. Teichothrips heurhi, new species. Head, prothorax, antenna*, and fore legs 

of female, y. 

PLATE VIII. 

50 

Fig. 80. Tnchothnps hutch*, new species. End of aliduincn of female. --. 

81. Trichothripfi"Ltmfiitirfi, new bj»ecies. Head, prothorax, antennie, and fore 
50 

femora < if female, y. 

8-. TrtHinthrtp* authifv#, end of alxlomen of female, y 

88. G'phfilofhrip# yucac, new species. Head, prothorax, antenna*, and fore legs 
of female, y. 

84. Gphfilothrijm i/wr.v, end i if al nlornen of ienmle. y. 

85. Phlaothrij* pcrgwwdW, new species. Head, antennte, prothorax, and fore legs 

of female, y. 

88. Phlmothrips pcnjiutd* i, end of abdomen of female, y. 

87. Phhmilmps nzeU , new species. Head, prothorax, antenna?, and fore legs of 
male. y. 

50 

S8. Phhrothrips melt, end of abdomenof male. y. 

OK 

89. Phlreothrips uzelt, under side of right fore leg of male. y. 

85 

90. Phhcothrip* uzeli, upj>er side of left fore leg of male. —. 


PLATE IX. 

Fig. 91. Phlceothrip* uzeli, new species. Head, prothorax, antenna?, and fore legs of 
female, y. 

g.> 

92. Phlaothrips ttzelij end of abdomen of female, y. 

93. Aeanthothrips magnafam rails, new species. Head, prothorax, antennte, and 

50 

fore legs of male. y. 

94. Aeanthothrips magnetfemoratis , end of abdomen of male. 

t - 1 

, 95. MaXacothrips zonaius, new genus and new species. Head, prothorax, 

50 

antennae, and fore femora of male. 

96. i fatacoihrips zorntus, end of abdomen of male. y. 
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Fig. 97. 


98. 

99. 

100 . 

101 . 

Fig. 102. 

103. 

104. 


105. 

106. 
107. 


108. 

109. 

110 . 
111 . 

112 . 

113. 

114. 


115. 


Met Incut Imps zonatns, head, prothurax, antenna*, and fore legs of fe- 
50 

1* 

50 

T 


male. 


Malnmthrips znimtits, end nf abdomen of female. 


Eunjtlmps umphreutcults, new genu 1 ? and new species Head, thorax, and 
fore leg< of female. !y 

Ennilhrips ainpltventralts, end of abdomen of female. y. 


Eunjthrtps ampln'entrahs , left antenna of female. 


85 

1 ' 


PLATE X. 

Euri/thnps o&borni, new genus and new species. Head, prothorax, anten- 
me, and fore legs of female y. 

Enrtjtlmp .s uxbont <\ end of alxlomen nf female. y. 

Cryptothrips nsprrms, new species. Head, prothorax, and fore legs of 
female. 

Cnjptothripx nxperxux, end of abdomen of female. ~. 

ox 

Criiptothrips asprrsus, right antenna of female. —. 

Idolothripx coniferamm Pergande. Head, prothorax and fore legs of 
male. j. 

Idolothripx mntjeraruiu , end of abdomen of male. 

33 

Idolothripx cnnifcrnrnm , head, prothorax, and fore legs of female. —. 
Idolothripx contfernmm, right antenna of female, 

Thripx tnbnci, longitudinal-vertical section through anterior part of body 
showing form of head and thorax and position of nervous system and 
83 

alimentary canal. 

Anaphothnps xtriatnx, surface view of stigma from first abdominal seg- 
ment. ™. 

Anaphothnps xtr talus, cross section through stigma from first abdominal 
segment. y5. 

Anthothrips rerbaxri, under side of last two abdominal segments of male; 
A, notch in base of tube. 

Anthothrips verbnsci, under side of last two abdominal segments of female; 
A, chitinous rod. y. 


PLATE XI. 

62 

Eig. 116. ~Eolothrip8 fasciatux, dorsal view of pterothorax of female, y. Al, first 

abdominal teigite; A2, second abdominal tergite; Ml, mesoscutum; M2, 
metascutum; M3, metascutellum. 

Proc. N. M. vol. xxvi—02-16 
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Fig. 117. fiwciitlu** \entral view of pterothnrax of female. 


&2 


C\ coxa; 


ET, emlotlioraeic ill vagi nation.": 3IS, mesn*-teriiuin; 3IT, nietasternum, 
SI, fir-t abdominal stenure. Si?, «**cund abdominal Semite; T, trochanter. 


US. llehufhsqj'' fi nmf'ihs. dorsal view of pterothorax of female. 


(52 


Al, first 


aUloiuinal tergite: A2, recoin 1 abdominal termite. Ml. mesoscutuin; M2, 
nieTasrutuin. M3. metaseutelluiu. 


IIP. BelMrii# Jtntw'ith*, ventral \ lew of j Serothorax of female. 


(52 


ET, en- 


dothnracie imaginations; MS, me^ossternnin; 3IT, metasternmn. 


12n. AiWjihftlLnp* */,vr*M» a face of female. 


11.5 

T' 


EC. endoeranial thickening at 


121 . 


122 . 


123. 


124. 


base of mouth cone; Li. labium, LP, labial palpi; Lit, labrum; 3ID, 
mandible: ML, internal piercing lobe of maxilla: MP, maxillary palpi, 
MX, maxilla. 

AnujAiitthi'ipit '-itle view ot end of ab lumen of female; ovipositor 

lowered into jvusition for tv-e ?yb 


:U3 
1 ‘ 


-Enfathi'fjff* hiiuthn\ under side ot antennal segments? two to five, 
sense areas*. 

Thrijt# perplt'ytt^ np]>er sule of antennal segments two to seven, 
sense cones. 

Trwhothrip< upper side of antennal segments two to seven, 

St\ sense < ones. 


213 

r* 


125. JJiJitjff/nj** itfttw. dorsal view of pterothorax *»f wingless male. 


107 


SA, 

*C, 

130 
1 * 

Al, 


first abdominal tergite; A2, second alHiominal tergite; 311, mesoscutuin; 
312, metascutum. 

1 

126. AMothrip^ vri'biwi, dorsal view ot head and thorax of female. -~T. Al, 

first abdominal tergite; A2, second abloiniiial tergite; 311, inesoseutum; 
312, metaseutum; 313, metascuteUum. 


127. Authothrijm n rhaxrt, ventral view' of head and thorax of ieinale. 


K2 


ET, 


endothoracic invaginations; MS, men ♦sternum; 31T, meta^terninn; SI, 
iiiwt abdominal sternite; S2, second abdominal sternite. 
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A GENEALOGIC STUDY OF DRAGON-FLY WING 
VENATION. 


By James G. Needham, 

Of Lake Forest College, Lake Forest, Illinois . 


INTRODUCTION. 

This is a new study of one of the oldest subjects in entomology. It 
is an application of the methods of comparative morphology to the 
interpretation of some external characters universally employed in 
systematic work upon insects. 

The richly veined wings of dragon-flies have been carefully studied 
by many able entomologists; their interesting peculiarities are well 
known; the homologies of the various parts of the wing have been 
determined throughout the order; and there already exists a consider; 
able body of evidence as to the nature and extent of variation in 
venational characters. There has been as yet no serious effort to use 
these characters to determine genealogic succession within the order. 
It is the main purpose of this paper to translate the records of natural 
selection as written in the abundant characters of these wings. 

At the outset I wish to acknowledge my Indebtedness to the follow- 
ing gentlemen, who have all aided me generously: To Prof. J. H. Corn- 
stock, of Cornell University, I am indebted first of all for constant 
advice throughout the progress of this study; to Mr. Samuel Henshaw, 
of the Museum of Comparative Zoology, for free use of the Hagen 
Collection of Odonata during a stay of two months in Cambridge; to 
Dr. R. T. Jackson, of Harvard University, for similar privileges in 
the study of the fossil Odonata of the same museum; to Dr. P. P. 
Calvert, of the University of Pennsylvania, for the loan of valuable 
specimens; to Monsieur R. Martin, of Le Blanc, for the gift of speci¬ 
mens; and to Dr. S. H. Scudder, for the privilege of examining the 
types of fossil Odonata in his collection, and also some of his original 
unpublished drawings. 

--- : --V— 

Proceedings y. 8. National Museum, Vol. XXVI— No. 1331. 
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I. THE OXTOGESTY OF THE VENATION. 

Historical. 

It is pleasant to find that the first contribution to the knowledge of 
developing veins was made by Dr. Hagen. In 1S1H he published a 
little paper, a page in length, entitled Ceber die Bildung des Ge&ders 
der Libellon-flugel/ In this he wrote that by simply rubbing the 
expanding wing of a transforming dragon-fly between the thumb and 
■finger the two membranes of the wing may be slipped apart, and it 
will be readily seen that the venation is double, i. e., developed alike 
in both membranes, and that the double network thus formed is united 
and exactly coincident along the courses of the wing trachea?. At this 
day one who wishes to see the relation of veins to trachea? can hardly 
do better than repeat this simple experiment. Thus he may at least 
see, a thing too little comprehended hitherto, that the trachea? passing 
out from the body cavity into the wing cavity are essentially internal 
organs as compared with the cuticular (hypodermal) thickenings formed 
about them constituting the veins. 

Oswald Heer appears to have been the first to use the wings of 
dragon-fly nymphs as an aid to interpreting the homologies of the adult 
venation. 6 He made no use of trachea, however, but only of the 
veins marked upon the exterior of the wing sheath, these being essen¬ 
tially the same as the veins in the adult only served to confirm him in 
an erroneous interpretation of homologies. 

Roster first figured the tracheation of a nymphal wing/ His figure 
(of J&chita cytoiett) was made to show tracheal distribution without 
reference to venation. It is in several points incorrect, and a chance 
remark in the text shows that Roster did not perceive the order which 
exists in the arrangement of the tracheae/ 

In 1888 Brauer and Redtenbacher published a paper on immature 
insect wings, using mainly a species of JEschna to show the fallacy of 
Adolph’s theory of alternating convex and concave veins/ Of the 

tfStettincr Ent. Zeit., VII, pp. 115-116. A similar paper by Dr. Hagen, Kurze' 
Bemerkung ueber (las Flugelgeader der Insecten (Wien. Ent. Zeit., V, pp. 311-312), 
was called out in 1886 by the theories with which Adolph and Redtenbacher bad 
encumbered their useful works upon the homologies of the wing veins in general. 
Then in 1889 he published (Spaltung eines Flugels urn das dopplete Adernetz zu 
zeigen, Zool. Anz., XI, pp. 377-378) a similar article with a figure, showing the main 
facts set forth in all these papers. 

&Heer, Oswald, Die Insectenfauna der Terfciargebilde von Oeningen und von 
Badoboj in Croatien, Heue Denkachr. Schweiz. Ges., XI, 1850, Libellulidje, pp. 
38-89, pi, iv. 

r Roster, D. A., Contribute all' anatom ia ed allabiologia degli Odonata, Bull. Soc. 
Ent, Itat, XVII, pp. 256-288, 2 pis. 

a Mandando in qnesfco percoreo cinque o sei diramazioni che innervano intrecciandod 

wio Kwdo f la supersede dell ’ala. [The italics are mine.—J. G. X.] 

Beifcrag zur Entwickelung des Flugelgeaders der Insecten, Zool. Anz., XI, 

pp. 
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branches of a single main trachea, some were shown to be incorporated 
into convex and some into concave veins. Thus disappeared the fun¬ 
damental difference which had been assumed to exist between the two 
kinds of veins. 

Brauer and Redtenbaeher also affirmed that the homology of veins 
in remotely related insects is only to be determined by the study of 
their development—a suggestion which has until quite recently been 
generally commended in theory and more generally disregarded in 
practice, 

Brogniart, in his Etude sur la nervulation des ailes des insectes/ 
figures both the tracheation and the venation in careful detail, and 
points out the close correspondence between the two. He fails to 
recognize the individuality of the veins and tracheae, however, desig¬ 
nating mere branches as independent veins, and he confuses the 
identity of one branch (Rs) by giving it a different designation in the 
two stages. 

The foregoing papers have shown (without expressly stating) the 
following' points: (1) The precedence of the tracheae and the subse¬ 
quent development of the veins about them, through hypodermal 
elevations becoming paired troughs, which by fusion become hollow 
tubes inclosing the tracheae; (2) the difference in kind, and (3) the 
correspondence in arrangement between the two structures; and (4) 
the fact that simpler conditions are found in the earlier stages. 

I have traced the development of the venation through a series of 
nymphal stages and have published recently, in collaboration with 
Professor Comstock, a preliminary account of it/ but must for present 
purposes review the matter more at length. 

ONTOGENY IN GOMPHUS DESCBIPTUS. 

For the present I pass by all points of histological structure, not as 
being uninteresting or unimportant, but as being unessential to the 
specific problem now in hand. 1 shall deal in this paper with facts 
that may be observed without the aid of sections, and, for the most 
part, with no special preparation whatever. c 

Six principal tracheae traverse the wing of a dragon-fly in all stages. 
These arise very early in the budding wing, springing separately from 
a longitudinal thoracic tracheal trunk which makes a slight bend 
outward to meet the base of the wing. These tracheae and their eor- 

a Kecherches sur les insectes fossiles, etc,, Paris, 1894. See especially pp. 204-208, 
and pi, vni, 

Comstock, J. H., and Needham, J, G., The Wings of Insects, Amer. Nat., XXXII 
and XXXIII, 1898 and 1899; Art. Odonata, XXXII, pp. 903-911, 9 figs. 

*The only preparation necessary to demonstrate the facts cited in the following 
pages is that of the wings of nymphs, which should be removed fresh, mounted 
quickly in glycerin jelly, and cooled suddenly (to retain the air in the tracheae), and 
are then ready for observation. 
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responding* veins will be designated, beginning at tbe anterior margin 
of the wing, by the following names and abbreviations: 

1. t *t+*n . 1 4. Media (M.). 

2 sabttohi x... i 5. Cubitus (Cu,). 

:5. R. . * H. Anal veins {A,). 

Typical branches will be designated by added numerals (as 2T^ J\f 2 , 
J/, and J 1^, designating from front to rear the branches of the media), 
except the posterior division of the radius, which has received the 
special name of • * radial sector ^ (2?*.). Accessory and secondarj T 
branches will be designated by small letters added in the order of the 
development of the branches (as Rs (r 2?* t , etc., for the secondary 
branches of the radial sector). 

Fig. 1 represents the trachea* in two early stages of the development 
of the nymplial wing of th>uq>l*u* ilwriptu*. A is from a nymph less 
than one-fourth grown, the wing 1 nun. long. The trachea? so closely 
resemble those in the developing wings of insects of many other orders 
there can be no doubt as to their homology. The radial sector is 



Fig. 1.—Tracheatiox op thle wings of two nymphs of Gomphm dtscriptus Banks, two early 

STAGES. For EXPLANATION OF LETTERING SEE TEXT, ALSO, n - NODES AND St = SUPERTRIANGLE. 

simple—it is generally branched in other orders-—and there is a single 
anal vem . In other orders there are oftenest three. a Otherwise the 
trachea? are entirely typical at this stage. It is worthy of note that 
at this stage the wing is somewhat bilaterally symmetrical and the 
trachea? are of almost equal size and length. 

Fig 1. B is from an older nymph with wings 3 mm. long. The two 
marginal trachea? are Reduced or, rather, outstripped by their com¬ 
petitors, the wing has become quite unsyimnetrieal, and the radial 
sector has come to Lie across the distal end of the media. 

Fig, 2 represents the traeheation of both fore and hind wings of a 
grown nymph of the same species. The costal trachea is so dwarfed 
as hardly to enter the costal vein. The radial sector lies back of the 
two anterior branches of the media which it crosses. The other 
tracheae, also, are assuming their definitive positions, and some of them 
are becoming strongly angulated at the middle and toward the base of 

• stages show clearly how the primitive insect wing has 

—,—.— 1 ——--- : --——-— 

iixetfam terpninal branches of this trachea represent the typical first, 
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been modified to produce the Odonate type, in which the most anom¬ 
alous thing is the crossing of the radial sector over two branches of 
the media. I can not now suggest even a possible reason why this 
should have taken place. It is apparently a character quite dis¬ 
tinctive of the order Odonata. 

A photograph of fore and hind wings of a grown nymph of the 
same species, showing the tracheae and the vein* together as they 
appear during the last nymphal stage, is reproduced in Plate XXXI, 
fig. 1. This will assist greatly in comparing the adult wings shown in 
fig. 3 with the preceding figures. This also shows that certain well- 
known features of the dragon-fly wing are due to strong cuticularisation 



Pig. 2,—Fore and hind wings op a grown nymph of Gomphtta < lr 6 eriptu *, showing trachea. 
The permanent venation which shows distinctly at this stage is omitted. 


between the tracheae. Such are the stigma (#/.), the nodus (n.), and 
parts of the arculus (ar.) and triangle (f.). 

The radial sector .—In the adult wing (fig. 3) the radial sector appears 
to be a branch of the media. It has always been so interpreted. The 
only indication of its connection with the radius is the persistent 
obliquity of an apparent cross vein between veins JSL and Rs. This 
is in fact not a cross vein, but a part of the radial sector, while the 
longitudinal trunk ($?\) extending proximally from this point to con¬ 
nect vein Rs with vein Jfi+ 2 a is not homologous with any principal 
vein, but is a secondary structure developed for mechanical advantage. 
There will be seen in the plate a recurrent tracheal twig preceding this 
structure. 

“The pins sign is thus used as a convention for indicating united blanches or 
trachea?, the numerals it connects designating the branches conjoined. 

Proc. N. M. vol, xxvi—02-48 , 



PROCEEDINGS OF THE NATIONAL MUSEUM 


VOL. XXVI. 


At'evh/s and trlanyh —The radius and the media tend from the first 
to unite at the base, and in the adult wing appear to form a single vein 
as far as the arculus. But even in the adult wing this vein may be 
seen, as pointed out by Brogniart, to be composed of two, whose union 
he aptly compared to that of the barrels of a gun. Media suddenly 
bends away from the radius and is met by a cross vein from the cubi¬ 
tus, and thus the arculus is formed. A similar deflection of the cubital 
tracheae just beyond the arculus makes a place for the development of 
the triangle, which is completed by two cross veins approximated upon 
vein J4. Thus only the upper end of the arculus and the inner side 
of the triangle are formed from principal veins. 

A 





CutOu'i 

Fio 3 .—'Venation op the imago of (Jumpltus timeriptius . 


Tracheae and cuticular thickenings thus combine to produce a unique 
insect wing, whose chief peculiarities arise from three tran$ve$3& 
anions <jf jts veins , at stigma, n^dus, andarjailus, respectively. Added * 
to the osoal thickening of veins and corrugation of membrane at the 
front border, these three unions make the part of the wing which 
wits the air and supports other parte very strong. It will be observed 
that at the stigma but two or three veins are thus conjoined, at the 
nodus, more, and at the arculus {by means of parte accessory to the 
aroulos) all the principal veins are bound together across the basal 
part of the wing. A line drawn from the outer end of the stigma 
to the hi»d angle of the triangle divides the wing into two areas, 
tibdifcaianor of which includes the strong framework of the wing, 
»(^tt9jiel&ig membrane with weak venation, adapting the 
•w|«i fefe scuffing action in air by which forward motion is 
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II. THE STUDY OF THE WINS BY AREAS. 

These three points of transverse bracing are also the points about 
which have played the forces which have evolved the dragon-fly wing. 
They are the points about which one can best follow" the shifting of 
veins and tracheae. In a study of genealogy one can hardly do better, 
therefore, than to discuss the wing by areas with these points as 
centers, drawing freely upon ontogeny, comparative anatomy, and 
paleontology for evidence of the changes that have taken place. 

THE AREA OF THE STIGMA. 

The stigma is developed upon the cutting edge of the wing at the 
point of greatest impact against the air. It would seem to serve the 





Fig. 4.—Pterobtigmas; p, of Anax Junius Drury, </, of ITiathyria. viarrdla Selys: r, of Ntogomphus 
molextus Selys; s, of VropetcUa caravel Selys; t, of Agvion mcmmale Charfentier; it, of Anoma- 
lagrion hastatum SAY; t\ OF Thore gigantea Selys; w t of Meci&togaster l tier eh a Drury; x t Caiopieryx 
numdata Beauvois; y, Xierostigma sp?; a, Microntigma rotundaium, Selys, hind wing. 


doable purpose of firmly uniting the veins of the front margin and of 
increasing the efficiency of the wing stroke by adding weight at this 
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striking point. Its shape and extent vary considerably and are often 
characteristic of groups; but the stigma seems not to contain in itself 
such characters for the critical determination of the course of speciali¬ 
zation as are furnished by surrounding parts. 

In the wrings of the more generalized members of several families 
of Odonata there is between veins R x and M x a series of cross veins, 
several of which fall directly under the stigma, and all of which are 
nearly or quite perpendicular to the veins they connect. One of these 
cross veins which happens to lie at the proximal end of the stigma 
waxes stronger than its fellows, and is set in an oblique position in such 
way as to strongly brace the stigma against vein M x . Three not 
remotely related Gomphinse will illustrate the stages in the develop¬ 
ment of this strong brace from an ordinary cross vein. In Epigom - 
pints paludosus (fig. S) the proximal end of the stigma has no cross 
vein exactly in line with it; in Cydophylla diphylla (Plate XXXIV, 
fig. 1) it is in line, but little strengthened; but in Gomph us cl Hat at us 
(Plate XXXIII, fig. 1) it has become a strong and evident brace. A 
parallel series might be pointed out among the iEschninse (compare 
such genera as Stauropldebia (Plate XXXIX, fig. 2), Basiseschna 
(Plate XXXVII, fig. 2), and Gynacantlui (Plate XXXIX, fig. 3), and 
the Agrioninse offer another parallel, with the addition of an interest¬ 
ing feature, which is illustrated by a series of such genera as Zcstes 
(Plate LIII, fig. 1), JPhilogenia (Plate LIII, fig. 4), Anjia (Plate Lin, 
fig. 5), and NehalJennia (Plate LIV, fig. 8). In this series there is 
the same development of a brace from a cross vein; and, correlated 
therewith, a progressive angulation of vein M x at the tee of this 
cross vein, forming a triradiate brace at that point. 

An entirely different method of bracing the front, of the wing at the 
stigma has prevailed in a few forms ( Thore , fig. 4, r, etc.). The cross 
vein below vein JS X is not utilized, but the two veins bounding the 
proximal and posterior sides of the stigma are deflected so as to meet 
vein jR x in a strong Y-shaped brace, which, doubtless, serves a purpose 
analogous to that served by the other triradiate brace described above. 

Fig. 4 shows at p the normal stigma of An ax jjunim , greatly 
enlarged. It shows, also, a few common forms of stigma, both 
braced and unbraced (<j to f), and a few uncommon and more or less 
degenerate forms (w to z) 9 which will be discussed under another 
heading. 

THE REGION OP THE NODUS. 

Here at once we come upon very peculiar wing features. 

The nodus is the stout cross vein near the middle of the costal bor¬ 
der of the wing, joining the costa, the subcosta, and the radius. It is 
traversed by a more or less evident suture, making a flexible and 
joint which, without loss of strength in the parts which need 
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rigidity, would seem to allow more effective flexion of the distal parts 
of the wing." 

We have already seen the trachea JSs descending at the nodus and 
crossing tracheae J f x and JZ>. The veins formed about these tracheae 
bind them all solidly together. For convenience of reference we now 
designate that portion of the radial sector which unites the lower end 
of the nodus with the median vein as the suhnfshts ( sn .) and the short 
oblique portion of the radial sector appearing as a cross vein behind 
vein JZ> as the obliqu* r< hi (V>), and the trunk secondarily developed 
to connect the radial sector proximally with vein as the 

bridge (hr). 

In the suborder Anboptera we may then note that the radial sector 
fuses with vein J/ 3 for a little way, carrying the oblique vein a varia¬ 
ble distance beyond the subnodus. The bridge is outlined in taichese 
of two very different types, which are almost characteristic of the two 
families of the suborder. (1) In all the JEsehnime of which I have 
had nymphs for examination the antecedent trachea is simple,, and 
springs from the radial sector near what will be the distal end of the 
bridge (tig. 5) and extends in a direct line proximally toward vein 
(2) In most LIbellulida? the trachea which precedes the bridge 
springs from the radial sector near the origin of the latter (tig. 6), 
descends to the level of the bridge that is to be, forks, and sends its 
branches in opposite directions to meet veins and JSs respec¬ 
tively. In the Macromiime, however, it is formed by a modification 
of the latter type, as shown for D idy mops tsuns versa in fig. 7 A. Fig. 
7 B shows how, by a further division of the radial sector near its base, 
two oblique veins are formed in the Cordulegasterinse and Petalurinse. 
Compare also with fig. 2S. 

In the suborder Zj-goptera, so far as known to me, trachea Us 
appears as a branch of the media, the subnodus, while formed in the 
usual place, being destitute of a tracheal trunk. The Zvgopterous 
nvmphal wing figured herewith (Plate XXXI, fig. 2) shows that the 
trachea Us has, in this (well grown) stage, at least, no direct commu¬ 
nication with the radius at all. But if we compare the adult wings 
of the two suborders there pan be no question as to the identity of 
the vein jS, s, or of its homology in the two groups. 

The explanation of this at first rather surprising state of the tra- 
ehese I believe to be that the trachea JSs has been detached from the 
radius and attached to the media. There are everywhere between the 
principal tracheae open channels of communication, formed by the 

« This suture seems to have cut off the subcostal trachea, or else to have dwarfed 
and diverted its tips. In the cicada the subcostal trachea crosses the nodal suture; 
and doubtless it once did so in Odonata, for the adult vein extends a little way 
beyond in three living genera of ^Esehniiue (compare Staurophlebia, Plate XXXIX, 
fig. 2), and was well developed beyond in the fossil genus ^Eschnidium. The nodus 
when present in other orders is nearer the wing apex than in the Odonata. * 
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the entrance of the air from a new quarter. And I think that in this 
case the necessity may have arisen from the thinning of the wing 
cases of the slender Zygoptera, whereby the communication of the 
radial sector with the radius would be gradually pinched off. With 
the decrease of the air supply from the original source an increased 
amount must needs come from the medial trunk through traeheoles, 
some of which would be enlarged and one of which might finally 
attain the proportions of a tracheal branch, while the base of the 
radial sector would atrophy . n 

Either the attachment of the radial sector to media was made at three 



Fig. 7.—Teacheation of the nodal region of the wing. A, of Didvmtp* tranareraa Say; B , of 
Cordulrftastvr tUastatops Selys, the latter showing the mode of origin of the two oblique 

VEINS CHARACTERISTIC OF THE CORDULEGA8TERIN*E AND PETALURIN.E. 

different places, or else, since its reattachment,*it has taken a different 
course in each of three different series within the suborder Zygoptera. 
In the Lestinas we find it separating from vein M 2 far beyond the sub¬ 
nodus, the point of its departure marked by a more or less evident 
oblique vein, and a long bridge formed about numerous approximated 
tracheoles, mainly derived from neighboring branches of the media. 
In the Agrioninse (*. stt\) it separates from vein Mi+s near the nodus, 
and there is neither bridge nor oblique vein. In Calopteryx it sepa- 

«Such shiftings of tracheal branches in insects wings are not unprecedented. 
Another instance will be cited further on in the case of the branches of the anal 
trachea. A case of the attachment of trachea M 1 to the radius in Pieris has been 
clearly indicated by Spuler (Zeitschr, f. Wiss. Zool., LIU, 1892, fig. 24, and Eadesr- 
lein (Zool. Jahrbv, Abt. f. Anat., XVI, 1902, pi. ra, fig. 20.) 





714 


PROCEEDINGS OE THE NATIONAL MUSEUM. 


VOL. XXVI. 


rates from vein far to the proximal side of the nodus, and about 
in the more usual position of the proximal end of the bridge . a 
In this group bridge and oblique vein are lost; but similar parts are 
found, as will be noted later, extending the attachment of the radial 
sector to the media still nearer the arculus. 


THE REGION OP THE ARCULUS. 

Across the base of the wing a strong transverse union of all the 
principal veins is effected by means of arculus in the middle, triangle 
at the rear, and antenodal cross veins at the front. Distinct tra¬ 
cheal twigs precede the antenodals of the first (costal) series, while 
those of the second (subcostal) series are of independent cuticular 
origin/' Specialization is to be traced among these cross veins in 
their reduction in number and matching in position in the two series, 
and in the hypertrophy of some of them to form stout triangular 
trusses, which entirely fill, in section, the furrow between the costa 
and the radius. Two antenodals, some distance apart, are thus hyper¬ 
trophied in most JEschnida?, one at either side of the arculus; in the 
Thorime, but one, and that one meeting the arculus; in Sy7ithe?nis 
alternate antenodals are thickened, but to a less degree. Their 
reduction in numbers will be discussed under the general subject of 

cross veins/ 1 

We have already seen that arculus and triangle are formed where 
bends in the media and the cubitus, respectively, are met by strong cross 
veins. We have seen that the medial and the cubital tracheae are at 
first straight or slightly curved as in other insects, and that the bend¬ 
ing takes place late in nymphal life, at the time when the veins are 
forming. The genus Ana? (Plate XL, fig. 3), while highly specialized 
in many ways, has preserved a rather primitive condition of the 
arculus. It is composed here largely of cross vein, which the media 
bends but slightly to meet, and the veins Jand M k depart from it 
in straight lines. Media tends to descend the arculus, and the veins 
Mi-* and departing from it, become arched strongly toward the 
radius. In the LibellUlidre the branches of the media become fused 
at the base while arching upward. This may be traced in the stages 
attained by such genera as Neoeordulki (Plate XLII, fig. 1), Rajihismia 
(Plate XLIV, fig. 3), and Pachydijpla? (Plate XLV1I, fig. 1). The 


* Indicating that in this group at least a recurrent tracheole, such as precedes the 
bridge in the JEechnidie, may have developed into the basal attachment of the radial 
sector to the media. 

*In other oiders of insects cross veins are generally -wanting from this space, and 
, where-present are very few in number. 

he observed that the tracheal twigs which precede the antenodals of the 
aeare dMved from the snbcoeta; those of the postnodals of the first series, 
i i^pbese tracheal branches are clearly the homoiogues of the longer 
- • the* sobcoefea Sind the radius in the Neuroptera and'the 
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upward arching of the medial branches reaches its climax in some 
Calopteiyginse, when after separating from J/ 3 again rejoins the 
radius; its basal part then appears as a cross vein, and when its trunk 
again frees itself it appears as a branch of the radius. PseudopJiaea 
(Plate LII, iig. 3), Calopteryx (fig. 34:), and Yestalh (fig. 41) have pre¬ 
served the steps by which such condition has been attained. 

In Eplgotnph m (fig. S) there is a curious tendency for these medial 
branches to become conjoined just after their separate departure from 
the arculus. 

In all these tendencies cutieularisation outruns tracheation; the 
veins become sharply angulated; the trachea? much less so. This will 
be clearly seen by comparing nymphal (Plate XXXII, figs. 2 and 3) 
and adult (Plate XXXV, fig. 3) wings of Imith t/xpamilv*. 



The triangle has been called by several writers the “cardinal cell,” 
and worthily, for it is a feature of cardinal importance in the Odonate 
wing.** We have already observed that it is ordinarily formed in 
GoinpJiiw and others of the suborder Anisoptera, between an oblique 
deflected portion of the cubitus and two cross veins approximated 
upon the hindmost branch of the media. Between the proximal one 
of these two cross veins and the arculus is a narrow space which may 
conveniently be termed the “ supertriangle ” («., of all the figures; 
also called elsewhere “ supratriangular space”). 

The quadrangle of the Zygoptera. —In the suborder Zygoptera tri¬ 
angle and supertriangle bear different relations to each other and to 
surrounding parts of the wing. Together they constitute a unit of 
wing structure. They are placed in line, not directed apart by an' 

. . .....■— .— r— 

a It is not always triangular, but the exceptions are few. The name is a very con¬ 
venient one and in general use, and I use it in a strictly technical sense without 
regard to shape. 
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obtruding angle of the cubitus, and are oftenest confluent through the 
atrophy of the middle cross vein. To the four-sided figure, which 
together they always present, we will apply the technical term “quad¬ 
rangle*” (#, of all the figures; also called elsewhere “quadrilateral, and 



Fro. 9.—Wings op a fossil, tnd escribed, Agbionio gents, in the Museum op Comparative Zoology. 

quadrangular space r ). The fossil Agrionid genus illustrated in fig. 9 
offers easy transition from the conditions just seen in the Anisoptera 
to those of the Zygoptera, and renders' homologies plain. Com¬ 
paring this wing with the fore wing of Tdrathemh (fig. 10) with respect 
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In Agrionidae (Plates LIII and LIV) the quadrangle is undivided, the 
middle cross vein being absent. In the Calopterygidae (Plate LII) the 
middle cross vein is occasionally wanting, as in Anisopleura and Spoi¬ 
lage , but in general the quadrangle is elongated and contains numerous 
extra cross veins, among which the identity of the typical one is lost. 
The quadrangle is gener¬ 
ally rectangular in this 
family, but in ITetserinn 
(Plate LI, tig. 4) it is wid¬ 
ened distally and convex an- 
teriorly; in Thore (fig. 35) 
and its allies, exactly the 
reverse. These facts are 
illumined when one sees 
what has been the behavior 
of the cross vein which 
terminates the quadrangle 
in this family. Vein Cu M 



Fig. 11.—Diagram illustrating the behavior of the 

QUADRANGLE IN THE CALOPTERYGID.2E SOLID LINES, A 
SOMEWHAT PRIMITIVE QUADRANGLE; LINE OF DOTS, THE 
QUADRANGLE OF Hci&lllia> LINE OF DASHES, THAT OF 
Rhinocypha; ARROWS INDICATE THE OPPOSITE COURSE 
of rotation Compare with Plates li and lii 


separating from vein Cu 1 at a right angle, and as suddenly bending 
again distally, sets off a transverse basal portion which is in direct line 
with this cross vein. The two thus joined rotate together about the 
hind angle of the triangle as an axial point, while the two forms of 
quadrangle described above are developing. In Iletmrina (Plate LI, 

fig. 4) and Lais the medial end of the 
cross vein has proceeded distally, while 
the base of Cu 2 has been retracted; in 
Thore (fig. 35), Rhinocypha ,, Lestes , 
etc., the reverse rotation has taken 
place, as illustrated in the accompany¬ 
ing diagram (fig. 11). 

The triangle of the Anisoptera- —Re¬ 
turning now to the suborder Anisop- 
tera, and to the triangle as an individ¬ 
ual feature of the wing, we may follow 
with the aid of fig. 12 the changes that 
have taken place in it, bringing it 
from the condition of an ordinary rec¬ 
tangular cell to its present estate. It 
will be convenient to begin with a 
triangle hardly more generalized than 
that of the fore wingof Tetrathemis , 
and to follow the shiftings of its parts severally. 

1. The origination of the cubitus ,—At the dividing cross vein of the 
quadrangle, the cubitus tends in all Anisoptera to form an angle, 
which pushes triangle and supertriangle out of line, thus destroying 
the unity of the quadrangle, in making of it two elements of wing 



Fig. 12—Diagram: retting forth the 

BEHAVIOR OF THE TRIANGLE IN THE SUB¬ 
ORDER Anisoptera. The heavy lines 
BOUND A SOMEWHAT PRIMITIVE TRIANGLE. 
1,2,3,4, AND 5"ARE STAGES IN THE DESCENT 
OF THE UPPER CROSS VEIN. 1', 2% 3', AND 
4' REPRESENT SUCCESSIVE STAGES IN THE 
RETRACTION OF THE CUBITUS AT THE TRI¬ 
ANGLE. 1", 2", 8*, AND 4" REPRESENT 
STAGES IN THE RETRACTION OF THE BASE 
OF VEIN 3'", 2'", S'", AND 4'" REPRE¬ 
SENT STAGES IN THE ASCENT OF THE VEIN 
CUi UP THE OUTER BIDE OF THE TRIANGLE. 
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structure. The increasing 1 angulation at this point may he followed 
in the fore wings of a series of Lihelluline genera, such as 3ficrodlpiece 
(fig. 13), Aimtyn (Plate XLIV, fig. 2). Jdesothem is (Plate XLV,fig. 3), 
and Perithemis (Plate XLIII, fig. 3). It is only a little less evident 
in such Gomphine genera as Aqriogtmipints (fig. 27), Gomphoides 
(Plate XXXIil, fig. 2). and Oomph us (Plate XXXIII, fig. 1). It will 
be observed that this deflection of the cubitus results in the widening 
of the space between veins and Cu 1 beyond the triangle. This 
may be seen in the aforementioned genera. 

2. The deflection of the middle cross rein of the quadrangle .—It is 
this process jthat makes the distal half of the quadrangle triangular. 
Successive positions of the cross vein arc shown at 1, 2, 3, 1, and 5 of 
figure. Such genera as Tet rathe m is (fig. 10), An atya (Plate XLIV, 
fig. 2), Jfacrothemis (Plate XLVI, fig. 1), and Ephidatia (Plate 
XLVII, fig. 2) exhibit these stages. A similar but less striking series 
will be seen in such Gomphine genera as Agriogomphus (fig. 27), 



Fig 13.—Wings op Microdiplax delicatcla Selys. 

Gomphoides (Plate XXXIII, fig. 2), and Hagen!us (fig. 23). This 
cross vein has become greatly elongated in most JEehnidie, resulting 
in the elongation of the whole triangle, as seen in such genera as 
Gomphseschmt (Plate XXXVII, fig. 1), Brachytron (Plate XXXVIII, 
fig. 2), and Eimseschna (Plate XXXIX, fig. 1). Thus this cross vein 
has come to lie in such position that it appears in the adult wing to 
be a continuation of the cubital trunk, and it has generally been so 
interpreted.® 


*Pmtathemis membrnnulaia Karsch (Ent. Naehr., XVI, 1890, pp. 33-35) presents a 
somewhat unusual condition of this cross vein, in that it is declined to the maximum 
and bent upward in Hie middle at its junction with a cross vein in the supertriangle 
which has migrated outward upon it half the length of the triangle. This condition, 
very like that seen in the hind wing of Tetrathemis (fig. 10), only a little in 
advance Of that, has resulted in the triangle, after once attaining triangular form, 
becoming again four sided. Clearly, it is not five sided as Karsch thought. His 
aHejrnairi^ expiation (same reference, p. 35), rejected because the triangle would 
nofc mch woul# be in contact with the discoidal 

eem, fat t tfee wing of NecorMia and Hemicordulia (Plate 
fijgs- 'ijt ajfr& E) ‘Jfed" M ■hafriay tbfc right explanation, and the 
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3. Thv tizeeut of rein Cu x .—The cubital fork is in all Odonata at the 
hind angle of the triangle. When the distal end of the anal vein 
meets the cubitus squarely at this point, a struggle ensues between 
the branches of the cubitus for the maintenance of this strong point 
of support. In a series of genera C wins, and L Vq is starved and 
crowded out. becomes much the weaker vein, and is forced to ascend 
the outer side of the triangle. This has happened in both fore and 
hind wings of Pseitdophlebia minima (Plate XLY, lig. 1). The suc¬ 
cessive positions it assumes are epitomized in the diagram; the}' may 
be verified in the hind wings of such genera as Agrionoptera (Plate 
XLIV. fig. 1). Jftxutheniis (Plate XLY, fig. 3). Diplacodes (Plate XLV, 
fig. 2), and XLierodipla,e (fig. 13). 

A The descent of rein C — A happier solution of the struggle just 
mentioned is found when vein Ca x is left in possession of the hind 
angle of the triangle, vein Cu 2 descending at a right angle from the 
fork, carrying the tip of vein A t 
with it for its own support. We 

have already seen that a very --- 

perfect adjustment of this sort 
exists throughout the Calopterv- 
gidse, where vein Ca 2 appears as 
the direct continuation of vein A t . 

Our diagram illustrates the manner 
in which this adjustment is brought 
about in the Libellulida*. This will fw. it —:diagram showing base op typical 
be better understood bv examining 

the fore wings of such genera as ing also quadrangle (y), subquadrangle 
Agrlonopt.m (Plate XLIV, fig. 1)/ ^ "" 

Anati/a (Plate XLIV, fig. 2), Pa- 

phistula (Plate XLIV, fig. 3), and Ephidatia (Plate XLVII, fig. 2). 

Differentiation between fore and kind wings at the triangle. —Primi¬ 
tively, fore and hind wings of Odonata were alike, and the arculus 
was a little beyond the triangle in both, with the anal vein extending 
to the hind angle of the triangle (conditions still preserved in Cordu - 
leyuster (fig. 25)). The above diagram of these parts (fig. 14) will 
therefore stand for either wing. 

In the space between the cubital and anal veins before the triangle 
are two crossveins which may fairly be considered typical, and which, 
because of the frequent necessity for reference to them, we will des¬ 
ignate as the first and second eubito-anal crossveins (a and b of all the 
figures). The part of the cubital space beyond the first eubito-anal 
crossvein will be seen to lie directly beneath the quadrangle (which it 



much resembles). It may be conveniently designated as the “ subquad- 
rangle ” {&?), and the part of this beyond the second eubito-anal cross¬ 
vein as the subtriangle {tf of all the figures; called also, elsewhere, 
“subtriangular space” and 4 v internal triangle”). 
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Differentiation between fore and bind wings has been most com¬ 
pletely carried out in the Libellulidee,' 7 and, fortunately, almost all the 
steps are still to be seen in living genera. In this family two very 
different processes have operated in the two wings: 

A. The procession of the triangle in the fore ming .—In all but the 
more generalized Libellulidse the anal vein seems to run directly to 
the antero-internal angle of the triangle, while retaining in the hind 
wing its usual course to the hind angle. This is a puzzle; but the key 
to the puzzle is found in the behavior of the second cubito-anal cross¬ 
vein and the anal vein. The accompanying diagram (fig. 15) epito¬ 
mizes what has taken place. 

The anal vein formerly went directly to the hind angle of the 
triangle in the fore wing. Then, through the simultaneous deflection 
of crossvein and anal vein, the latter came to appear forked—a stage 

it has reached and still main¬ 
tains in most Gomphinae. 
Then the basal part of the 
anal trunk was carried for- 
ward into direct line with 
the still further deflected 
second cubito-anal cross¬ 
veins, so that the latter ap¬ 
pears as the continuation of 
the vein, and not at all as a 
crossvein, while the distal 
end of the anal vein is almost 
lost among the crossveins on 

Fig. 15.—Diagram illustrating the procession of the . , » , . 

TRIANGLE AND THE DEFLECTION OF THE ANAL VEIN AND the prOXimal Side OI the tri" 
SECOND CUBITO-ANAL CROSSVEIN IN THE FORE WINGS OF angle. ThllS it is that the 

Libellulule. a, the first, and 6, the second cubito- i * • . . , 

anal crossveins: 1 , 2 , 3 , and 4 , puccessive positions. RURl VOID seems to join the 

front angle of the triangle. 
With the acquisition of new responsibilities, the second cubito-anal 
crossvein has waxed stronger and longer, and has pushed the inner 
angle of the triangle toward the outer, making the triangle narrow, 
and bringing about by this means its apparent remoteness from the 
arculus. Such genera are illustrated in Plates XLIII, XLY, and 
XLIX, and show the steps in this process. Simultaneously the 

# a Their differentiation in function was proved experimentally by Girard (1862. 
Note sur divers experiences relatives a la fonction des ailes chez les insectes, Ann. 
Soc. Ent. France, (4), II, pp. 153-162). His results that are of most interest here 
were gotten by simply clipping off one pair of wings at a time. Thus he showed that 
in Agrfon, with fore and hind wings practically alike, flight is fairly well sustained 
with either pair of wings alone: libellula can fly with the fore wings only, but with 
the fore wings removed the hind wings alone will not sustain it in the air. 1 have 
verified these results, using Emllagma and Sympetrum. I have also made some new 
experiments to determine the utility of certain structures. Brief reference will be 
made to my results farther on. 
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deflected portion of the cubitus (the inner side of the triangle) has 
been elongated, producing the very narrowly elongate triangle of 
Libellala (Plate XLYUI, fig. 3) and its allies. 

JB. The rectf&ioa of the triangle in the hind icing .—The behavior of 
the triangle in the hind wing has consisted simply in its retraction 
through the successive position shown diagramatically in fig. 16. and 
illustrated in such genera as Agrionojdera (Plate XLIY, fig 1), 
Bajghixmia (Plate XLIY. fig. 3). Uracis?JP\ ate L, fig. 2), and Pant ala 
(Plate L, fig. 3). Doubtless this recession of the triangle of the hind 
wing could only be advantageous in connection with the developments 
described under the next heading and discussed again farther on. 

The anal area .—In the Odonata there is no anal furrow or suture, 
as in most other insects, sharply delimiting an anal field* The anal 
vein, except in a few fossil forms ( Tsojghlehia , fig. 31, etc.), is solidly 
joined to the cubitus, as already shown. YTe now pass to notice the 
distribution of the anal 
branches in the small area 
back of the cubital deflec¬ 
tion. 

Probably in the early 
Odonata the anal tracheal 
trunk occupied the posi¬ 
tion of the anal vein, well 
back of the cubitus. On¬ 
togeny (see figs. 1 and 2) 
and analogy with insects 
of other orders would both 
support this view. But in such recent forms as I have had for study 
this anal trachea is closely approximated to the cubitus bejmnd the 
base, and, midway to the triangle, descends to the level of the anal 
vein, and sends branches both proxfinally and distallv, about which 
that vein is formed (fig. 2, and Plate XXXI, figs. 1-3). Even in 
the thick wings of nymphs of Anisoptera the contorted position and 
decreasing size of the anal trachea indicate that, like the costal trachea 
of the opposite wing margin, it is suffering from hick of room; or, per¬ 
haps, outstripped by the intervening trachese that are better situated 
in-relation to air supply. At least we find, especially in thin and 
narrow wing cases, the anal trachea dwindles, and loses successively 
all its branches, which then become incorporated into the cubital air 
system. The best developed anal trachea we have seen is that of Anax 
(Plate XXXI, fig. 3), in which it will be noticed that the terminal branch, 
is continued beyond its position of fusion with the cubitus in a 
recurrent position. In the hind wing of Gomjphuni Plate XXXI, fig. 1) 
it will be observed that this recurrent portion is attached to vein Cu^ 
apparently, wanting; A 2 , strongly developed. In the fore wing 
of the same nymph A s has also been transferred to the cubitus* being 



Fig. li» —Diagram representing the recession of the 

TRIANGLE IN THE HIND MINGS OF THE DlBELLULHLE, 1, 
2, 3, AND 4 f SUCCESSIVE STAGES. 
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attached to the cubital trunk at the place where the anal vein bends 
strongly away from it. In all the Zygoptera I have been able to 
examine, all the branches of the anal vein have been transfeiTed to 
the cubitus in both wings, the anal trunk being very greatly reduced 
or wanting (see Plate XXXI, fig. 2). 

Such transference of the branches of the anal trachea lends the 
strongest support to the assumption already made regarding the trans¬ 
ference of the trachea Us to the media, in which ease possible reasons 
for shifting and reattachment were much more (dear. 

TJu anal loop. —Owing to such shiftings of trachea, owing also to the 
expansion of this region in some wings, occasioning the development 
of accessory tracheal branches and its reduction in others, causing all 
the branches to disappear, the homologies of those branches which are 
oftenest present are followed with difficulty. Two of them, however 
(designated at* A x and A« in the figures), must be considered here, since 
the}" together form an inclosure, which becomes one of the strongest 



Fig 37.—Fobms of the anal loop in the Anisoftera: 1, anal loop of Cyclofhylla difhylla; 
2, of Gomphotdes viiytmitu*; 3, of Gvutph&kchna furcHlata; 4, of Gum phomcuTvm ia pamdora; 5, of 
Stfncardulia gravity 6 , of Agrumoptcrn amgnis, 7 t of (°) Nanmpliya maculosa, 8 , of Ephidatia 
fangipce; 9, of Hydrabamlats exlrancus. 


of the supporting structures of the expanded anal area of the hind 
wings of the Anisoptera. This inclosure may fitly be designated as 
the anal loop {ah of all the figures). Fig. 17 will serve to show some 
of its more common and characteristic forms. 

In some Aeschnine genera we find a supplemental loop (al r ) devel¬ 
oped between veins A x and Cu 8<t . Fig. 3 of Plate XXXI shows how 
this is brought about; it is another accompaniment of the widening of 
the base of the wing. Since in the Lihellulidsa the anal loop extends 
from vein A t to vein Ou^ it is to be considered as the equivalent of 
both loops in Ana®. Of the characteristic foot-shaped loop of the 
<xmttmc«iest Iibellulidse the 64 toe” is of later development, and results 
from the concurrent elongation of veins and Cu %tL with the expan- 
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that only the part of the wing which lies back of the median vein has 
been affected bv them. But that part has been modified profoundly; 
in it entirely different ends have been wrought out in the two wings, 
and by different means. The fore wing is characterized by greater 
modification of parts present in the primitive wing; the hind wing, by 
the greater development of new parts. 

III. SOME GENERAL FEATURES OF THE WING. 


VEIN SHIFTING AND VEIN DIFFERENTIATION. 




There are two kinds of specialization occurring simultaneously in 
insect wings, not clearly delimited, but, nevertheless, distinct enough 
to enable us to understand in a measure the reasons for the success of 
both. First, there is the s hifting,of veins , f or the mechanical advan¬ 
tage of position a nd the d^elopmenFoT^trong cross veins to aid in 
maintaining favorable positions . These developments have occupied 
our discussion hitherto. We have seen that the course of specializa¬ 
tion is traceable in each pail :, and we shall see further on that the 
sarts, varvinsr independently or being* modified together, collectively 


lurnish most excellent characters for inter 


group. 

Second, there is a specialization which is not confined to any par¬ 
ticular part of the wing or to any particular structure, but which con ¬ 
sists in the prog res sive diff eren tiation between veins and memb 
in the concentra 

port!ngyc ins. and in the reductio n ,of cross veins . ^lthou^iJgss^Ln- 
g^ibl^ per haps thi§, 

^ind^f^gijialj^Jti^ is^none^^eJ^ss^reaL The first furnishes char¬ 
acters differing in kind: the second, only those differing in degree. 
The first, rather than the second, is characteristic of fossil species, 
some fossil forms having carried the shifting of veins already described 
to extremes unparalled at the present time. The second, rather than 
the first, is characteristic of those modern genera which belong to the 
cooler regions of the globe. The first is often,accompanied by vcry , 
abundant n ven ation. The seconds is indicative of keener competition 
in recent tim es juitl. in temperate^ elimatgg, 

A comparison of the wings of Nevrothemis (fig. 18) and Tetragoneuria 
(fig. 19), two genera of Libellulidie that ma^y fairly be taken as expo¬ 
nents of the two kinds of specialization, will make the difference 
between them clear. In JVeurothemis we have venation 64 run wild 1 ’— 
the vein-building material scattered with great prodigality throughout 
the membi*ane; forming a very irregular and inconstant mesh work, 


<*One might almost say luxuriant Possibly the advantage of the new position 
attained by the shifting of parts is so great that over development results from, it t$ 
first. ; 


Proc. IT. M. vol. xxvi—02-£9 
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cross veins are reduced so_a s to leave tho^ thatXgmain ia snob, position 
that each seems to h ear its individual share Ifl^he-^tcess upon the wing . 
Instead of « ^n. mom nr less, of inconstant cross r eins in the space 
b etween veins JS, an d_J /j betwee nmodiis.and^tigma. aa i n Xmrothemis , 
t here ar e' but thre e 7 and these three are constants a nd so for other 
parts. In ancTabout the triangle of Xeir rothetnis are mairv veinlets 

in 

Tetmgoneurla. An actual count of the cells in a hind wing of Neuro- 
thewts gives the number 2,695: in a hind wing of Tetragoneuria , 265, 
the latter wing being at the same time a little larger. Nturotlieuds 
has far outrun Tetragoneuria in all those adjustments of parts in the 
region of the arculus, already described, as characteristic of the spe¬ 
cialization of the Libellulidje: but Tet ragout aria , having attainecj^a. 
Mrjnea3ure^f - ^n£4^£4uuc^^ 


attar 


jgg. TftCQ<MPg*lri<& is_va8tbisuperio r inflight 
indeed, one of the fleetest and most agile of winged crea'turesT 


CRO&S VEINS. 

The vein-building substance of which we speak is of course hypo- 
dermis. The insect wing is essentially but a flat evagination of the 
body wall, with a few trachea grown out into it. During early devel¬ 
opment the kypodermis of the wing does not differ in any essential 
respect from that of other parts of the body. As elsewhere, it con¬ 
sists of a single layer of cells which secrete a protecting external 
layer of chitine. At the time of transformation, when the hypodermis 
of the two walls of the wing sac is bound together by fused internal 
processes, blood is forced out into the wing, greatly extending it lat¬ 
erally. The hypodermis is thus spread out in a very thin layer. As 
soon as a definitive layer *of chitine is deposited, the hvpodermal cells 
(which, of all cells known to me, possess the greatest capacity for 
speedy and extensive shifting and readjustment) begin to be segregated 
into groups along the lines of the veins that are to be, and there 
deposit additional chitine, which differentiates veins from membrane. 

Doubtless in the earliest insect wings the segregation of the hypo- 
dermal cells was such as to give a membrane crowded with somewhat cir¬ 
cular areoles, such as we find in the expanded lateral margins of the 
pronotum of the Tingitidze, in the tegmina of the Locustida;, in almost 
the entire wing of the fossil dragon fly JEschnidiuni, and in the wider 
spaces of the wing of Neurothemis . The principal veins first would 
become strongly marked by the accumulation of the hypodermal cells 
about the tracheae. Cross veins would eme r g e from the meshwyrk , as 
they seem to be emerging in the wing of Neurothemis in.theSpaces 
between veins B x and between M % and etc. dropping 


venture this unqualified statement without having seen Neurothemis fly. 
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out of veinle ts that are longitudinally place d; or, as illustrated in the 
following diagram (fig. 20). 

A few strong cross veins for binding the longitudinal veins together 
would be developed first. In the wider spaces between the longitudinal 
veins the cells would take on hexagonal form as soon as necessity for 
economy in the disposition of vein-forming substance arose, and hexa¬ 
gons would, of necessity, fall into regular series or rows. This con¬ 
dition would early be attained—has been attained or surpassed by 
almost all living Odonata. Meanwhile the reduction among cross 
veins goes on apace, and the fundamental thing in this reduction con¬ 
sists in the better marshaling of the hypodermal cells at the proper 
moment of transformation. 


Thjs^brings us to, the practical point, that 


jr —when ppoh own in the stress_oil the wing stroke , 

fity determines survival among cross veins-as among species. No 
better illustration could be found than the two cubito-anal cross veins 
before the triangle in the wings of the Libellulidie. The first of these 
is formed, as we have seen, about the descending portion of the anal 


Fig. 20 —Diagram illustrating the emergence of strong cross veins. 



trachea, and that is a sufficient reason why in the reduction of cross 
veins it never disappears. The second in the fore wing becomes braced 
against the front angle of the triangle and acquires new responsibility, 
which insures its preservation; one would as soon expect to miss those 
other cross veins which bound the triangle. But in the hind wing 
this same cross vein acquires no such importance—rather loses through 
the recession of the triangle any importance it may have had to begin 
with, so it early disappears. In the more generalized Libellulidie it 
is always present; in the more specialized it is uniformly absent, but 
in a few, in this respect,transitional genera, it is present or absent 
indifferently. Similarly in the more specialized Libellulida? but one 
cross vein persists in the space which the bridge incloses, and there is 
a very good reason why that one never disappears—it is formed about 
the descending trachea which precedes the bridge. 

! iT^cy ^tnilar are the antenodal and postnodal cross veins, of which 
''^■^ LLgl been' made in systematic work. In the fore wing of 

a ate more than .jforiy, the number being 

if fibiey.airiGalways six. In the hind wing of 
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yonevria they are four. Those antenodals which early chance become 
“matched 1 ' across both costal and subcostal spaces brace the deepening 
subcostal furrow better and are more sure to be preserved. 

Then there is a reduction of cross veins which seems not solely 
directed toward strengthening those that remain, but rather toward 
clearing out of spaces between the points of transverse union of longi¬ 
tudinal veins." This clearance takes place in different places in Libel- 
lulida? and in Gomphina?. correlated with the difference in shape and 
position of the triangle in the two groups. In the former the cross 
veins disappear (see Ptchydlplo*?. Plate XLYII, fig. 1) from the spaces 
adjacent to the subnodus and the ohlique vein and under the stigma. 
In the latter (see GontpJnts dihvtatm^ Plate XXXIII, fig. 1) from the 
spaces just beyond the arculus. In the JEschnina?, with triangles 
similarly disposed, while the cross veins do not actually disappear just 
beyond the arculus, we find sometimes (as in Amt,t\ Plate XL, fig. 3) 



Fig. 21.-— Diagram showing how hexagonal cells become rectangles and how ceossveins 

‘BECOME MATCHED IN TRANSVERSE LINES ACROSS THE WING. 


all the veins on the anterior side of the base of vein between it 
and the radius, so dwindled that little more than thin membrane 
remains. This is much more evident in the actual wing than in the 
figure. 

We have already referred to the matching of nodal crossveins. In 
the Agrioninse this process is carried so far that all the crossveins of 
the body of the wing become arranged in transverse lines. A com¬ 
parison of the wings of Archilestes (Plate LI, fig. 6), Zestes (Plate LIH, 
fig. 1), At'gia (Plate LIII, fig. 5), and XthaUcnnia (Plate LIV, fig. 8) will 
‘illustrate the progress of this tendency. 

« Allowing, perhaps, for readier flexion of the portion of theVing posterior to the 
cleared spaces, though of this I am not sure. In Myrmeleonidae (Plate XXXVI 
fig. 2) subcosta and radius are strongly bound together at base and at stigma, while 
the long narrow space between is free from cross veins. It would seem -since the 
wing is easily flexed behind this space, the costal margin remaining rigid ^that an 
imaginary axis of flexiooLioins the two strong yet elastic terminal pcnr ^fa 
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The accompanying diagram (fig. 21) .shows the steps by which cross¬ 
veins may l>e brought into line. All these steps may be seen in the 
wings of Agrionime represented in the plates and better still in fig. 9. 

In Calopterygidie crossveins are so numerous it seems to have been 
of more moment (at least in Calopteryx and its nearest allies) that the 
longitudinal lines of crossveins should become straight, allowing the 
longitudinal furrowing of the base of the wing to be extended to the 
margin. 

SECTORS AND SUPPLEMENTS. 

The areolae, or cells, of the wing membrane are potential hexagons. 
Where bordered on one side by a straight vein they are converted into 
pentagons by the elimination of one angle; where included in a single 
row between two veins they become quadrilaterals, through the elim¬ 
ination of two angles. Even in the broader areas of the wing their 
hexagonal regularity is early disturbed' by two more or less distinct 
means: (1) by the development of new tracheal branches, which pene¬ 
trate into the broader spaces, straightening out certain broken lines of 
crossveins and converting their bordering hexagons into pentagons; 
(2) by the development of longitudinal veins, independently of the 
tracheae—veins which traverse the same spaces in a direction generally 
more or less transverse to that of the accessory tracheae and complete 
the havoc of the hexagons. By the first means are produced extra 
branches of principal veins, which so appear in the adult wing. Some 
of the most important of these are designated Jf 1A , i?$ a , <7w 2a , etc., in 
the figures. By the second means are developed curved veins, which 
are generally opposed in position to the principal veins bounding the 
wider spaces anteriorly. These may be called supplement*. Both are 
well shown, and the difference between them is clearly demonstrated by 
Plate XXXII, fig. 1 of Ana# junius. The principal trachea shown 
is the Tadial sector, whose branches are accessory; the strong, develop¬ 
ing vein that sets across them, bending toward the radial sector at both 
its ends, is the radial supplement (R. supply of all the figures). It will 
be seen to be a purely, cuticular vein, without trachea of its own. 
Behind vein an exactly similar vein, the median supplement (M. 
supply of alt the figures). Behind vein M x and proximal to vein 2T ia , 
though often joined to the latter, is another, the apical supplement (ap. 
supply well shown in Tramea (Plate XLIX, fig. 3) and its allies. From 
the outer side of the ^riangle there starts another, the trigonal supple-, 
ment (trig. mppL) well shown in Hagenim (fig. 23), and in most JEsch- 
ninse (Plates XXXVII-XL). 

Both supplements and extra branches, beings relatively 

weiLdeveloped only in ^thejnore specialised mem¬ 
bers of the groups. 
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UNEQUALLY DEVELOPED WINGS IN THE SAME SPECIES. 

1. The specialization of fore and hind whig# to an unequal degree , 
when loth (or the parts concerned of loth) are following similar lines .— 
A single, illustration of this jwjll suffice . In Chid copter }/,/• (fig. 22) 
the fore wing has in several points outr yu tha_>nnd. for instance, 
vein 2T 2 separates from vein in the hind wing at the subnodus, as 
is usual; but in the fore wing J/ 3 has fused with for the space of 
several cells' length beyond the subnodus. Again, in the space 
between veins 2l x and JC 2 there are a number of interpolated sectors, 
all of which are independent of the veins in the hind wing, but in the 
fore wing the next to the longest of these has become attached to vein 
lf 2 in such position that J/ 2 now appears forked. It will be seen at a 



Fig. 22 —Wings of Chaleoptn yx rutilam Rajkbur. 


glance that the anterior branch of this fork is the same thing as the 
independent sector occupying the same position and relations in the 
hind wing, first, a broken line of erossvdns became straightened 
out longitudinally to form the sector; then\one of the crossveins 
lying below its proximal end in the fore wing became declined to 
brace the sector against vein J/ 2 . But the bracing of the wing tip did 
not stop with this. The upper branch of the fork has acquired a lesser 
fork of its own, whose akterior branch is in Ijke manner developed 
out of a still shorter sector, which has remained independent in the 
hind wing. Again, the longer of the two sectors in the space between 
veins Bs and Jf 3 in both wings become attached to vein Jf s ; a sym¬ 
metrical fork has thus been developed in the fore wing, but in the 
hind wing the adjustment is still imperfect. 
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*?. Unequally developed wings in the two sexes .—The wings of the 
male often outrun those of the female. The best-known instance is 
the frequent angulation of the anal area of the hind wing in the male, 
the hind angle of the female always remaining rounded. In Hagenius 
(fig. 23) it will be seen that the difference in conformation of the anal 
angle has slightly affected the form of the anal loop also. 

In that part of the Calopterygine series in which the stigma is lost 
it is retained longest in the females. 

In Agrion (fig. A, t .) it retains a much more primitive form in the 
female. The curious stigma of the fore wing of the male of Anom- 
ahtgriou (fig. 4, */.) has outstripped that of the hind wing, but even 
the latter is somewhat less primitive than either stigma in the female. 



Fi<t. 22.— Wings op limit nuts b,< nstt/lus snr\s. 


The reason for the greater specialization of the wings in the male is, 
of course, so well known as to need only passing mention. The 
males, and not the females, seek their mates and compete for them 
upon the wing, often amid great rivalry. 


SUMMARY OF TIIE MORE GENERAL TENDENCIES OF VEIN EVOLUTION WITHIN THE ORDER. 

The facts of ontogeny and comparative anatomy hitherto presented 
seem to warrant a number of c o nclusions as to the develop me nt -o fth e 
several parts , which conclusions may be expressed in tabular form as 
follows: *’ ~ ~ * ----- 


Generalized condition. 

Subeosta long; nodus remote from 
wing base. 

Antenodal and postnodal cross veins 
numerous, weak,irregular (notmatched), 
and none of them hypertrophied. 


8*%do» without special support. 


Developmental tendencies 

Subcosta Incoming shortened and the 
nodus retracted. 

Antenodal and postnodal cross veins 
becoming reduced in number, stronger, 
more regular, sometimes matched in 
position or differentiated among them¬ 
selves. 

Stigma becoming supported, proxi- 
m&tly by a brace vein (hypertrophied 
cross vein), and distally by $ sector 



no 1381. 


DRAGONFLY WING VENATION—NEEDHAM. 


731 


Bridge weakly or incompletely devel¬ 
oped; oblique vein remote from the sub- 
nodus. 

All principal veins straight or gently 
curved and evenly forking. 

Media at the top of the arculus. 

Veins J/j-g and at their departure 
from the arculus, separate and straight. 

Triangle, supertriangle, subtriangle, 
etc., ordinary quadrangular areoles (per¬ 
haps traversed by weak cross veins). 

Cubitus somewhat symmetrically 
forked. 

Anal angle of the wing unsupported. 


Cross venation dense, irregular, and 
inconstant. 

Fore and hind wings alike. 


Bridge becoming strong and directly 
attached to vein *l/i+ 3 ; oblique vein, re¬ 
tracted toward the subnodus. 

Some principal veins becoming strongly 
angulate at points of special bracing. 

Media descending the arculus. 

Veins ifi- 3 and becoming fused, or 
strongly arched upward, or both. 

Triangle, etc., becoming strong and 
highly differentiated inclosures 

Cubital fork becoming strongly uni¬ 
lateral. 

Anal angle becoming supported by the 
junction of veins Cu 2 and A x and, some¬ 
times, by the development of an anal 
loop. 

Cross veins Incoming fewer, stronger, 
more definite and regular, and the mem¬ 
brane, thinner. 

Fore and hind wings differentiating (1) 
by following parallel paths with unequal 
speed, and (2) by following different 
paths. 


IV. LINES OF SPECIALIZATION. 

Hitherto we have been discussing wing characters more as individual 
entities than as mutually dependent parts of a single organ. The 
illustrations of the steps in the development of each, drawn from adult 
wings, have been selected arbitrarily, and have not always been drawn 
from a single line of development. They have served the purpose of 
illustrating in a general way the progressive modifications of each part, 
confirming the ontogenetic record. In their application to this end 
we have necessarily overlooked the lesser individual peculiarities of 
each. Correlated characters varying independently preserve, some 
here, some there, bits of the ancestral record, but with more or less of 
individual alteration of it. It is probable that every one of the char¬ 
acters discussed in this paper would be found on closer study to pos¬ 
sess distinctive features in each genus—earmarks of the genus. This, 
of course, applies not to wing parts alone, but to every other part as 
well. 

We come now to consider these same characters in their ensemble. 
Their individual records, of course, do not agree. Did they agree, we 
should have a single Kneal series, very well adapted to book making. 
We should have a wing exhibiting the generalized characters just 
mentioned with which to begin the series. But while it has been easy 
to show by concurrent ontogeny and comparative morphology that 
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the characters there presented are relatively primitive for the group, 
and while each of these characters is exhibited in some of the more 
generalized forms, it is quite impossible to find a single wing embody¬ 
ing them all. Let us therefore now carefully compare the several 
records and discover, if we may, the history of the principal Odonate 
wing types. 

THE FIRST DICHOTOMY. 


The first dichotomy has been already indicated, or, at least, implied. 
Aside from the crossing of the radial sector, respecting which all 
dragon-fly wings are in essential agreement, the quadrangle has cer¬ 
tainly played the most important r61e in the evolution of these wings . 
Upon the quadrangle two distinct tendencies have operated ^producing 
tihg suborders Zy goptera, and Anisopte ra^ In the former the tendency 
hag been 4a prese rve the quadranp ens; ^nnit nf wingr tmae, to 
ttgntirme vein f!u } ou tward from it in direct lin e, and to net. 
squargly aipon-^the^diataLen d of vein A . I n the latter the tendency 
has been to divide the quadrangle into triangle and supertriangle, and 
to differentiate between fore and bind win g. Supplements are devel¬ 
oped only in the latter, while the tendency toward the matching of 
cross veins and the reduction of the base of the wing are characteristic 
only of the former, 

SUBORDER ANISOPTERA. 


Again, in the two great families of this suborder two dominant tend¬ 
encies are almost equally plain. In the iEschnidse these are toward 
(I) the similar elongation of the triangle in both wings; (2) the develop¬ 
ment of strong supplements; (3) the hypertrophy of two antenodal 
cross veins; (4) the development of a brace to the stigma, and (5) the 
angulation of the hind angle of the hind wing in the males. In the 
Libellulidse there is the single, more definite, and more exclusive tend¬ 
ency, already discussed, toward the differentiation between fore and 
hipd wings at the triangle. 

A. JEkchnicke .—The family JSsehnicte is a bundle of remnants. In 
it are found no less than eight fairly distinct types of venation. The 
types represented by lleterophl&ia, Stenojphlebia , and JExcJinidhtni* 
ate extinct. That of PetdZura was much more abundant in past times 
tfa&n now. Chlorogomphus and Cordul*gaster are represented by but 
a few isolated species. Only the groups of GompJiw and JEkchna are 
dozxunant at the present time. In some cases, therefore, there is no 


* Attention should be called here to the peculiar and altogether isolated type of vena¬ 
tion found in A&zchnidium. In wings, otherwise like those of the ^Eschnidae, the 
Shifting of the anal vein up toward the inner angle of the triangle is completely carried 
wxb in both fore and hind wings. In this, and also in the secondary developments for 
qgSfee expanding anal angle, jEsehmdlum far outran all living forms. In the 
’ between veins and membrane, however, and the reduction 
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material to be had for tracing genealogies, and we will attempt to 
point out only the more important venational features, comparing 
them with the conditions we believe to be primitive for the order. 

Ch lorogompit us .—This (fig. *24:) is an isolated living type, specialized 
in the extensive differentiation between fore and hind wing by the 
development of an expanded anal area upon the latter, generalized in 
its unbraced stigma and in its retention of cross veins in the space 
before the arculus. It parallels Macromia moorei in the peculiar form 
of its anal loop, and Hertdnnax epldppigtr (Plate XXXYI, fig. 3) in 
the circuitous course of vein Cu v It is unique among the Odonata 
known to me in that the triangle of the hind wing has been elongated 
transversely to the axis of the wing, while that of the fore wing is 
equilateral. 



The Cor&ultgmter group. —This small group has retained some decid¬ 
edly primitive features. Anal vein and second cubito-anal cross vein 
have retained their primitive position and relations in both wings. 
The triangles are alike, and only moderately elongated. No supple¬ 
ments are developed; and there is no brace to the stigma, or only a 
very imperfect one in Petal!a and its allies. There is, however, a mod¬ 
erate enlargement of the base of the hind wing, and this becomes 
angulate in the males. Cordulegmter sayi (fig. 25) and Phyllopetalla 
apicalis (fig. 26) represent the divergence of the group; there is uni¬ 
formity in the' more important wing characters. There has been a 
slight development of accessory branches upon the radial sefetor, and 
in the wing of Phyllopetalict will be noticed the undulate course taken 
on by veins lf 2 and 2?*, and by Jf s and but the reduction of redun- 
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dant cross veins, and the strengthening of the principal veins and braces 
seem to have been the means whereby these wings have attained their 
goodly measure of efficiency. 

^■Eschnnee .—We come now to a group that is flourishing in our own 
time the world over. It contains the largest of our common dragon- 



FIG. 25.— Wings op Cordulcgaster sai/i Selys. 


flies, all strong-flying species, composing many genera. In the more 
specialized genera are many species. There is great variety in the 
details of the luxuriant venation of the group. Here, then, we have 
opportunity to apply the facts of development previously outlined to 
the unravelling of a hit of genealogic history. 



The most characteristic features of the JEschnine wing are (1) the 
approximation of veins M x and brought about by the bending 
, forward of vein M t at the stigma, (2) the development of strong and 
, brOddiy qujved supplements, and (3) the elongation of the triangles in 
:u-- tiieaxis of the wing. These will be seen in their best 

in such genera as AEschna and Anax (Plate XL.) 
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Doubtless, the most generalized group within the Aeschnine series 
is composed of Cymatophlebia (fossil), and Goinph&echna (Plate 
XXXVII, fig. 1), which have the triangle little elongated, all supple¬ 
ments but little developed, the anal loop small and compact, with no 
supplemental loop, and the anal angle of the hind wing, therefore, not 
greatly dilated, but which always have the stigma braced against vein 
M 1 opposite a forward bend in vein J/ 3 . These all exhibit affinities 
with the preceding and the next following groups. Even the upward 
bend of vein J/ 2 at the stigma is hardly more marked in Gomjjheeschna 
than in Phylloj>etalla (fig. 26). 

Passing by these two genera, we next come upon a number of 
others which have a more pronounced JEschnine aspect, as Boytria 
(Plate XXXVII, fig. 3), Btttsiveschna (Plate XXXVII, fig. 2), and 
Hoplonxxcluia (Plate XXXVIII, fig. 1). These have vein Jf 2 more 
strongly bent toward the stigma, the triangles longer, radial and 
median supplements well developed, and trigonal supplement and sup¬ 
plementary anal loop developing. In these genera the radial sector is 
not forked. 

In ^Ensehna and its nearest allies (Plate XL) we see the further 
progress of these tendencies. There is this added feature—the radial 
sector has become forked. It will be observed that the anterior 
branch of this fork is separated from vein M 2 by a single row of cells, 
and that in the same place in Basiseschna (Plate XXXVII, fig. 2) there 
is a line of eross veins tending to straighten out. The anterior branch 
of the fork is developed out of this line of cross veins. In the Aus¬ 
tralian ^Eschna brevixtylto (not figured herein) all stages of its com¬ 
pleteness and incompleteness may be found in a series of specimens. 
In the nymphal wing of Anaxjuniu^ a strong trachea is seen to pre¬ 
cede only the posterior branch of the fork. Thus the anterior branch 
of the fork is clearly a relatively recent acquisition of such genera as 
^Etchna, Gyntfcunthu and Antu\ the dominant genera of the subfamily. 

In tracing this relatively simple developmental line that leads to the 
highest specialization of this kind to be found, we have purposely passed 
by several lateral offshoots. The one of these which seems nearest 
allied to uEsehna is represented by JSeu/'&xehna and Staurophlebla 
(Plate XXXIX, fig. 2), which, having retained the tip of the subcosta 
which extended beyond the nodus and many cross veins in important 
spaces, are not to be derived directly from forms in which these have 
been lost; lacking a brace to the stigma, can not have sprung directly 
from such genera as those of the Boyeria group in which this useful 
structure is well developed, hut may well have sprung from the com¬ 
mon ancestor of Boyeria and JEschna. 

Furthermore, Anax (Plate XL, fig. 3), while yery highly specialized, 
has retained the most primitive position of the media at the arculus to 
be found in the group, and has the hind angle of the hind wing rounded, 
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and not angulated, in the male. These characters, together with 
others found in other organs, give cause for setting apart Anas (with 
Ilem tanas^ Plato XXXV T, tig. 3) as constituting a different develop¬ 
mental lino from the one in which ^Eeehna is found. 

Then there is the important Brachytron group of genera (Brachy- 
iron (Plato XXXVIII, tig. 2), MEichnoyhlebia (Plate XXXVIII, tig. 
3), Plan&et'hna, Cal iieec/ina, Mim'&echna (Plate XXXIX, tig. 1), 
Epitexchna, etc.), which seems at first bight so closely allied to ^JEselma^ 
which was set apart by Karsch a for systematic purposes, on excellent 
venational characters, the manner and the purport of whose develop¬ 
ment remain to be indicated. The radial sector is forked in these, but 
after the anterior branch is acquired the whole sector does not, as 
in AEschna, bend anteriorly, arching away from the radial supplement, 
which becomes bent in the opposite direction, but both remain straight, 
and the tendency seems to be toward strengthening and deepening the 
fork. As a consequence, vein M ia . is allowed in the Brachytron group 
to occupy its accustomed place and to bear its share in the stress of 
the wing stroke, not being crowded out, as in the JEschna group, by 
the encroaching distal end of vein Jf 2 . 

JSoyeria seems to stand near where was the parting of the ways that 
led to the development of these two groups. One ma} T see that either 
form of radial sector might readilv have been derived from that of 
Boyena (Plate XXXVII, fig. 3). 

The study of the trigonal supplement adds force to such opinion. 
In Boyeria it might be interpreted as joining the median supplement, 
or as pasvsing below it with a single row of cells between; its position 
is not decided. But in the JEschnu group it distinctly joins the 
median supplement, and in the Brachytron group it distinctly extends 
below by one row of cells. 

The l>ehavior of the distal ends of veins J/ A ami J/ t offers still 
further corroborative testimony. Beginning with a condition like 
that found in Boy< ria, where there are several rows of cells included 
between these two veins for the distal third or fourth of their length, 


the veins themselves being parallel, development takes place along 
two distinct lines. In the Brachytron line these veins remain parallel, 
and specialization consists in the progressive reduction of the cells 
between them to a single row. In the -Eschna line, vein becomes 
bent away from vein at a point opposite the proximal end of the 
YfcdS&l supplement, while reduction proceeds as usual on either side this 
jpfaofr* (See AS. calLfornica , Plate XL, fig. 1 , and ^F myem , Plate 
H- 2.) It -will be observed that the vein finally appears to run 

This is -wholly due to the increasing deflection of vein 
fp-ISkp sfowghtefiing out of two cross veins which happen to 
Mint of defection. These cross veins first are so 

- '-ft - 

Ent. Nacbr., XVII, pp. 273-290. 
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placed as to cause vein to appear forked (see JS. californica^ Plate 
XL, fig. 1), when they appear as the upper branch of that fork; finally 
they appear as the true continuation of the vein. As the anal vein is 
switched upon the second cubito-anal cross vein in the Libelulidse, 
so here vein J/ 4 is switched into an entirely new position upon two 
cross veins. 

It is worthy of passing remark that this shifting is an accompani¬ 
ment of differentiation between longitudinal veins in very highly 
specialized JEschninre. This will be much more clearly seen in actual 
wings than in the best of figures. A glance at such wings as those of 
Anax junius or JEschna californica will discover that Bs is strong, 
M 2 is weak; is strong, J/ 3 is weak; Ciu is strong, Cu 1 is weak. 
The strong vein bounds posteriorly the space in which the weaker one 
lies. The cross veins just discussed, which join vein so.solidly to 
vein M 3 , together vrith several lines of cross veins descending from the 
strongest part of the radial sector, complete the boundary of the space 
in which the weakest part of vein Jf 3 is included. . 

But to return to our theme, we have seen that the behavior of radial 
sector and supplement, of trigonal supplement, and the distal ends of 
veins JI S and Jf± furnish cumulative testimony to two divergent lines 
of development, which, starting with forms a little less iEschna-like 
than Boyeria , have evolved the groups of Bmcltytron and JEschna. 
And we have shown that, with respect to venation at least, the groups 
of JNeurseschna, Amu\ and Gomph&sehna are successively more remote. 

Gomphiiice .—In this group we come upon another type of JEschnid 
venation, a type which is chiefly characterized by the similar shifting 
of the anal vein in both wings, but only to such extent that that vein 
appears more or less symmetrically forked. There are few venational 
specialties. Neither the shifting of veins for advantage of position 
nor the reduction of cross veins have proceeded very far. That vena¬ 
tion is at u standstill is indicated by the unusual constancy of mechan¬ 
ically unimportant cross veins, such, for instance, as the one traversing 
the supertriangle. Variation from the type is slight, considering the 
large number of genera in the group; and such as there is, it does not 
lend itself readily, to serial arrangement. The very moderately 
widened anal angle of the hind 1 "wing is supported mainly by straight 
and parallel anal and cubital branches, as in the more generalized 
JEschninse. An anal loop is developed in many genera, but has so 
different aspect in several of them it seems quite possible it may have 
been developed several times independently. (See Lanthm , Plate 
XXXV, fig. 3; Gycbphylla , Plate XXXIV, fig. 1 , and Hagmius , fig. 
23.) A strong trigonal supplement is developed in Hagmius . The 
declined portion of the cubitus (inner side of the triangle) becomes 
elongated in the fore wing more than in the hind in Gyclophylla and 
Aphylla (Plate XXXIII, fig. 8). Accessory sectors of unusual strength 
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tire developed upon the posterior side of veins R* and J/ t in Oomph id to 
(Plate XXXIV, fig. 3). Possibly these features indicate the tips of 
numerous short developmental twigs. The brief records of the several 
parts are certainly contradictory; and the parts themselves, which one 
might use as bases for the first divisions of the group, seem so nearly 
of equivalent importance that one may hardly choose between them 
with assurance. Probably the records -of other organs will be more 
easy of interpretation. 

The South American genus Agriogomphw* (tig. 27) exhibits vena- 
tional characters that are quite as generalized as are to he found in the 
group. Triangle and subtriangle are still four-sided, the cubital and 
anal veins before them being but moderately augulated, the stigma is 
weakly braced, there is no anal loop and there are no supplements. 



Fm. 27. — Winoh OR AyHufjomphus bp? 


"We may remark, in passing, that the Gomphinaj, having attained a 
fair measure of advantageous vein arrangement, and a fair (or, in the 
strongest species, even a superior) degree of vein differentiation, seem 
to have turned to a specialization of another sort Hie imagoes are on 
the Wing less constantly than other Odonata and fly for a shorter period. 
During this time their chief concern is with reproduction, hence we 
find the external genitalia highly specialized. The shortening of the 
period of imaginal life is correlated, also, with extreme specialization 
Of the nymph. In fact, the struggle for existence has been mainly 
transferred to nymphal life." 

«I have diseased this matte more at length in my paper, Preliminary studies of 
| Hifth hnerioag Gomphin*, Can. Ent, XXIX, HU-168,1897. 
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PetaTunnst. —The type of venation presented by this singular group 
parallels, rather remotely, the Libellulida? in the behavior of the anal 
vein, shifting as it does upon the second eubito-anal cross vein to brace 
the antero-internal angle of the triangle in the fore wing, retaining a 
more direct course to the hind angle in the hind wing. It parallels 
the fossil StenoplJzbla in the curvature of the wing outlines, tending 
toward a somewhat sickle-shaped wing apex. The very peculiar, nar¬ 
rowly linear stigma is directly correlated with the wing form. It will 
be observed in the genera TJropetala (tig. I, s) and Phenes, in which the 
costal space is most narrowed and the stigma most curved and elon¬ 
gated, the brace vein has 
migrated away from the 
stigma toward the nodus. 

In this group the anal loop 
is often not well differen¬ 
tiated (tig. 28). Except¬ 
ing at the base of the 
wing, reduction of cross¬ 
veins has not been carried 
very far. Tachojptiry# 
hag oil (fig. 29) seems to 
be the most generalized 
living member of the 
group (compare with Plate 
XXXVI, fig. 1). Itwill be 
observed this one is most 
like the Gomphinse, the 
subfamily which is doubt¬ 
less nearest akin. The 
group is a very small one, 
apparently on the wane. 

It is well represented 
among the Tertiary fossils 
of Europe. Of living spe¬ 
cies there is one in the eastern United States, one in Nevada, one in 
Japan, and there are several each in Chile and the Australian region. 

JB. Libellulidse, —This family, unlike the JEschnidse, exhibits a single 
type of venation, whose dominant tendency is toward the differentia¬ 
tion between the wings, by means of the procession of the triangle, and 
the switching of the anal vein in the fore wing, and in the hind wing 
the recession of the triangle and the elongation of the anal loop. 
The stigma is never braced, and the bridge remains shorter than in 
the JEschnidse, with fewer included cross veins. 

Macromiin as.—Members of this group (Plate XLI, figs. 1 and 2) 
have followed these tendencies a little way, and have then gone off on 
Proe. N. M. vol. xxvi—02-50 



Fig. 28.—Bases of wings of Pttalura gigantca Leach, and 

A DETAIL FROM THE REGION OF THE NODUS, SHOWING THE 
BRIDGE WITH TWO OBLIQUE VEINS, O' AND O. 
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lines of their own, specializing highly. The shifting of the anal vein 
in the fore wing, the fusion of the branches of the media beyond the 
arculus. the development of a strong anal loop (of almost Cordulegas- 
terine form, to be sure), the retraction of the nodus in the hind wing, 
and espec iall y the general reduction of cross veins and the narrowing 
of the apex of the wing, mark this as a peculiar group, more distinct 
tlinn any other within the Libellulid series, and well worthy of sub- 
familv rank. 

IDjJhiUnn >, hwhirling C'rwihiUnee, f>. irf/*.— Passing Macromiu , and 
passing also a few isolated forms with triangles in the fore wing four 
sided and in the hind wing often little retracted and with the anal loop 
short, indistinct, or wanting"—all lateral offshoots, I believe, from 
near the bottom of the Libellulid series—we come upon a series of 
closely related forms, the most extensive and flourishing in the order. 
It were idle to attempt to indicate all the lines of specialization to be 



Fig. 29.—Wings op Tnchoph ryx hatjrm Hblyr, details in puit omitted in pore wing. 


found in the wings of this series. We will endeavor to point out only 
a few of the leading tendencies that are superadded to the more gen¬ 
eral ones already noticed. 

It is most interesting to note, in this series, how the two venation- 
evolving processes already discussed, vein adjustment and vein differ¬ 
entiation, have alternately held sway. Thus, in the first instance, vein 
adjustment has been carried out to a very moderate extent, vein diifer- 

«I pass these by because X have not found the genetic thread that will bind 
them into a natural series. I have seen but few of them ( Tetrathemis, tig. 10; 
Nannodythemis, Nannothemi* (Plate XLIII, fig. 2), JVJ annodiplax, and Nannophya), 
and in this paper we are dealing only with lines of development. These are among 
the rarest of specimens in collections, and differ so much among themselves that 
there are of them almost as many genera as species. They have all the earmarks of 
developmental remnants. If Karscb/s group Nannophyic (Ent Nachr., XV, pp. 
245-2S3) should be made to include all these forms, it should include also Cordulephya 
perhaps Idy&tyx, which have more affinity with some of these than with any of 
, tl^ t Oo^Tafeo*apimper. 
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entiation to a remarkable extent, and the result has been the evolution 
of the Corduliinse, s. str. (Plate XLII.) The branches of the media 
are never extensively fused at their departure from the arculus. The 
true course of the anal vein behind the triangle is never obscured. 
The anal loop never becomes distinctly foot shaped. It is short in 
Gomgjhoniacrom hi (Plate XLM, fig. 1); longer and shaped like the 
conventional diagram of a simple gland in Oxygastm (Plate XLII, fig. 
2), truncated on the end but not widened in Xeocordulitt androgynis 
(Plate XLII, fig. 1); squarely truncated and slightly widened in the 
undescribed Atocordidw shown in fig. 30; and obliquely truncate and 
increasingly widened on the toe*' side in Hemicordnlia (Plate XLII, 
fig. 3), Somatuchlorcr , etc. In short, the vein shifting of the Libellu- 
lidse is far from reaching its maximum in this group, but a fairly 



Fig. 30.—Wings of an und escribed species of ycocvrdulia from Brazil. 


advantageous arrangement of the veins has been attained, and redac¬ 
tion of unimportant and strengthening of important veins has pro¬ 
ceeded until the Corduline wing has become the equal in efficiency of 
the best of insect wings and the superior of most others in its own 
family. 

Among Libellulinse proper, Agrionoptera and its nearest allies seem, 
on the whole, about as generalized as any (Plate XLIV, figs, 1-3) in 
having cubitus and anal vein very moderately angulated before the 
triangle in the fore wing, slight recession of the triangle and a short 
anal loop in the hind wing, and in the form of the wing as a whole. 

Passing up the series we find the triangles progressing along lines 
we have already pointed out, the anal loop becoming foot shaped, and 
extending a support for the ever-widening anal area. When it was 
just becoming foot shaped, with a rudimentary 46 toe 3 ’ meeting the hind 
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margin of the wing, the hind angle only moderately enlarged, special¬ 
ization by reduction .seems again to have dominated, producing a group 
of genera of which J tfuerothnuh is a good exponent (Plate XLVI, 
fig. 1). * 

Then there is the important group of genera allied to lih llula , in 
which the branches of the media at their departure from the arculus 
are hardly fused, in which the narrowing and transverse elongation of 
the triangle and the deflection of the anal vein before the triangle have 
progressed very far, but in which only a very moderate reduction of 
cross veins has occurred (Plate XLVIH). The tendency of vein Jf 2 
to become undulate is also a feature of this group. 

There is also the heterogeneous group of genera allied to ^eupothemis. 
These will at least agree in exhibiting the highest degree of vein 
adjustment together with the lowest degree of vein reduction to be 
found in the series (tig. IS). 

At some point in this series not remote from Cel It ht mis (Plate 
XLVI, fig. 2) may have set in the extensive reduction of cross veins 
characteristic of a very large number of genera allied to Symjyetrum. 
(See Plate XLVT, fig.*3, and Plate XLVII, fig. 1.) 

Another offshoot from near the same place, combining in a high 
degree both kinds of specialization, culminates in Trameu and its 
allies (Plate XLIX), which I regard the most specialized of Libel- 
lulinse, if not of all Odonata. 

In the three last-mentioned groups there is a pretty adjustment of 
the second cross vein in the space between veins M x and M 2 in oppo¬ 
sition to the proximal end of the radial supplement. Plates XLV and 
XLVI and fig. 2 of Plate XLVII will show its increasing definiteness 
and obliquity of position and the perfecting of the brace of which it 
is a third part, the other parts being the supplement and the oblique 
vein. A trivial character this? Indeed it is but a straw, yet it shows 
the way biologic winds blow. 


ZYGOPTERA. 

In this suborder wo have again two families, the more generalized 
abounding, as before, in venational experiments (if I may so speak), 
some of which have been abandoned in recent times, the more special¬ 
ized, being more homogeneous, characterized by a single principal 
trend in its wing development. The suborder as a whole has retained 
in recent times two primitive characters, in the similarity of fore and 
hind wings® and in the total lack of supplements. 

A* Calopterygidsa .—There are four fairly distinct types of venation 
in this family, the most peculiar of which is represented by the fossil 
geftus f$qp/debia (fig. 81). In this type the hind wing was as much 
dilated at tike base as in the Anisoptera, but by very different -means. 

wo in most cases but one wing. 
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The support for the expanded area developed upon vein Cu 2 , which 
was set off from vein Cu 1 by a long posteriorly directed stalk; sec¬ 
ondary branches developed upon the posterior side of vein Cv % radiating 
to the wing margin. The anal vein did not join vein Cu 2 . The stigma 
was unbraced, and the wings were decurved at the tips, much as in the 
Petal urin re. 

Among living Calopterygidse the tendency has been to match cross 
veins in lines parallel with the veins, thus producing a large number 
of interpolated sectors between the principal veins. This has been 
carried so far that few vestiges of the primitively hexagonal form 
of the cells remain. This has facilitated (perhaps we should say has 
accompanied) the throwing 
of the wing membrane into 
longitudinal furrows, and we 
find the sectors, in some 
forms, alternately convex 
and concave even to the dis¬ 
tal margin of the wing. In 
those forms in which the 
furrowing of the membrane 
is most general we find the 
least tendency toward re¬ 
duction of cross veins. Per¬ 
haps the fanlike folding of 
the membrane enabled it to 
resist bending and rendered 
unnecessary the differentia¬ 
tion of stronger veins for 
that purpose. 

EpaUttginpe. —This group 
comprises the more general¬ 
ized living members of the 
family, especially in the Le¬ 
gion Euphaea of de Selys, 
wherein the nymphs, so far as known, have paired gill filaments along 
the sides of the abdomen and have biramous mandibles. In this group 
the media tends to descend to the middle of the arcuius, the nodus to 
recede moderately toward the base of the wing, and the quadrangle to 
lose the dividing cross vein. The quadrangle behaves similarly in both 
fore and hind wings. Pneud&ph&a seems, on the whole, as primitive 
as any genus of the group (fig. 82). Rhmoeypha and its allies (Plate 
LII, figs. 1, 2, and 5) constitute a short lateral series. De Selys long 
ago showed, from characters not drawn from the wings, that they 
constitute a distinct subordinate group, but he did not point out the * 
venational characters in which they are peculiar. These will be die - 
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covered by observing the behavior of the medial and cubital branches 
just after their separation. Just beyond the arculus veins Jf 1+2 and 
Jf 3 separate by arching in opposite directions, forming a symmetrical 
fork. At the end of the quadrangle vein J/ 4 arches forward, vein 
C'lii sometimes arching with it, and vein Cu. arches backward, the 
two thus becoming set in opposing positions. Vein <7// s remains 
simple. 



Fig. 32 —Wing op Paeudophsm sp 9 


Throughout the group the stigma is well developed. In the space 
between veins M x and JZj the longest of the sectors occupies an inter¬ 
mediate position, with shorter sectors on either side of it. The South 
American Gya nochar ix (Plate LI, fig. 3) and D/cterias parallel the 
next following group in the fusion of vein M x - 3 with the radius beyond 
the arculus, but in general the group is wholly lacking in those 
peculiar developments that characterize the two next groups. 

Anisopleura , Spoilage (Plate LI, fig. 2), JBayadera , Cyanocharis (Plate 



F*0.33.—Base of forewing and a bit of hindwing of Rhinocypha $pf o, oblique vein that 

WORKS THE POINT OF SEPARATION OF THE TRACHEA OF THE RADIAL SECTOR. 

LI, fig. 3), Dvphlebia, and Philoganga (fig. 44) illustrate a tendency 
toward the reduction of the base of the wing, and toward a consider¬ 
able degree of vein differentiation throughout the membrane. The 
general result is analogous to that arrived at in the Agrioninse, 
1 .below, t ■, 

jh Has extensive group the media descends the 
;it da .f, line that is continued directly by 

1 ’ ■ “ a .. _ *J. j « 
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fork is thus unilateral. In such genera as Calopteryx (fig. 34) and 
Yestalis (fig. 41), vein J/ 1+2 reunites with the radius—completely fuses 
with it—only to separate again, after which its base appears as a cross 
vein and its distal end as a branch of the radius.® The longest of the 
sectors between reins M 1 and 2f 2 closely parallels rein JLC, with all 
the shorter sectors before it. The stigma tends to atrophy, more 
rapidly in the males. The quadrangle becomes unusually elongated, 
and is almost always convex on its anterior side and traversed by a 
number of cross veins, among which the identity of the typical one is 
never evident. Vein Cu 2 . just beyond the quadrangle, sets off a recur- 




Fig. 34 .^Calopteryx mamlaia Beattvois, foee -wing and base of hind wing. 


rent branch for the support of the anal angle of the wing. The longer 
interpolated sectors tend to become attached as forks to the front side 
of the principal veins, and to become set in opposition to the same 
beyond the point of their attachment. Yestalis (fig. 41) illustrates 
well the culmination of nearly all of these tendencies. 

A short side line includes only Hetaertna and Lais. The tendency in 
these is neither toward narrowing the wing at the base nor widening 
it beyond, but it is found evolving a unique transverse wing brace out 
of the bases of the cubital branches. (Plate LI, fig. 4.) 

<« Thus the radius gained its typical complement of branches, which enabled 
Redtenbacher to see in Calopteryx the form of wing from which all other Odonate 
wings might be derived! (Ann. k. k. naturhist Hofmus. Wien, I, 1886, p. 167.) 
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The main line includes such forms as Phaon , Mnals, Cal apteryx 
(fig. ZAU XtnnJui*!* (fig. 43), and Yestalis (fig. 41), in which the 
tendency is toward further vein adjustment without much further 
vein differentiation; attaching sectors to principal veins, and widening 
the wing distally, losing the stigma. 

Thorinse .—Another type of venation is found in Thore (fig. 35) and 
its allies, a very circumscribed group, comprising but a few South 
American genera. De Selys long ago set this group apart upon an 
excellent venational character, i. e., the media does not descend the 
arculus at all. To this may be added, the media departs from the 
arculus in line with it* branch J/ 1? while J/ 3 arches strongly from its 
posterior side, thus making a unilateral fork which is in position the 

reverse of that of the Vestalinse. 
The longest of the sectors be¬ 
tween veins and 2/ 2 closely 
parallels vein M x , with all the 
shorter sectors behind it. The 
basal curvature of vein makes 
the quadrangle concave anteri¬ 
orly, and widest at the proximal 
end. There is an odd differ¬ 
entiation between quadrangles 
of fore and hind wings, that of 
the latter becoming twice the 
length of that of the former. In 
Coo'd (fig. 36) vein Ou 4 is almost 
simple; in Thore, Euthoo'e, and 
Chalcopteryx it is symmetrically 
forked just beyond the quad¬ 
rangle. 

While in this group a form 
and general aspect of wing much 
like that of the typical Calop- 
teryginas has been developed, a 
comparison of the venational characters will show that the means 
employed have been almost diametrically opposite. 

Smite synthetic types. —In Plate XLI, fig. 3, there is shown a new 
figure of the much-discussed Palseophleiia mtperi'stes Selys, from Ja¬ 
pan—fore and hind wing of a female specimen, photo-enlarged. It 
is by no means easy to indicate the nearest relationship of this isolated 
species. W ing characters, like other characters, are contradictory. It 
agrees with the Lestinae and with the more generalized members of 
de SelyaTs heterogeneous and untenable Legion Podagrion in the form 
of the Stigma and arrangement of cross veins behind it, and in the 
iMNtfh of the interpolated sectors in the space between veins 
W* obliquely placed quadrangles. It agrees 
ife© possession of a lone bridee terminated 
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distally by an oblique vein. It differs utterly, however, in the form 
of the quadrangle of the hind wing, in the remoteness of the nodus 
from the arculus, and in the relation of the areulus to the hypertro¬ 
phied antenodal cross reins 

It agrees with generalized Gomphines in the last-named particular 
(compare with Plate XXXV, fig. 3), also in the general relations of 
bridge and oblique rein, and relations between arculus and nodus; 
but its quadrangles are undivided, and the hind margin of both wings 
is utterly unlike all known Anisoptera. In having a quadrangle that 
is obliquely placed, narrowing distally in the fore wing and widening 
distally in the hind wing and undivided in both, it stands entirely 
alone. 

De Selys pointed out when he described the species that it showed 
striking resemblance to the fossil genus Heterophldbia —a genus, unfor¬ 
tunately, still insufficiently known. The quadrangle of the fore wing 
is, in fact, x>ractieally identical; and other parts of the wing, so far as 
known (whether there were hypertrophied antenodals is uncertain), are 
similar. But the quadrangle of the hind wing in Heterophlebia is 
very different. The cubitus, instead of being declined before the 



Fig. 36 .—Hind wing op Com incana Hagen. 


quadrangle as in Palseaphlebia, is bent at the middle of its posterior 
side, and from that point springs the dividing cross vein, as in Anisop¬ 
tera; and the cross vein is declined so far that it rests against the 
upper end of the terminal cross vein of the quadrangle. There is yet 
another point of difference, of perhaps even greater importance. The 
bridge at its inner end is directed toward and attached to vein in 
Heterophlebia , whereas it turns the other way and attaches to vein 
Jf 1+2 in Palseophlebia and in all living Odonata. (Although in the 
more generalized Gomphinae it is apparently symmetrically forked 
and not turned either way, whenever the fork happens to be unsym- 
metrical the leaning is seen to be toward the anterior side.) This is a 
difference of kind that is not to be passed over lightly. 

Metm'ophlelia shares this peculiarity with one other genus, Tarso- 
phlebw, likewise fossil, and it is a strong bond of union between them, 
of more importance than their rather striking differences, these being 
mainly differences of degree. Tarsophlebia a has the quadrangles 


® Libeflula, pannevitziana Goppert belongs in Tarsopldebia, as will be seen by com¬ 
paring Assman’s figure of the type (Zeitschr. fur Entomolcgie, I (n. s.), 1870, pi. i, 
fig. 11) with fig. 3 of Hagen’s plate cited herewith. Betcrophlebia jucunda Hagen is 
not a Heterophlebia at all, nor even nearly related thereto. 
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even more obliquely placed, similar in fore and hind wing, without 
the dividing cross vein, and also without the basal cross vein, so that 
the quadrangle is confluent with the basal space, much as in the fore 
wing of fig. 38. The space between veins M l and 2T % is narrower also, 
with a different arrangement of interpolated sectors. These characters 
are well shown a by Dr. Hagen, to whom we owe our best knowledge 
of these remarkable forms. 

JB. Agrionidse .—This family is in essential agreement in all those 
venational characters which are most fundamental. The tendency 
throughout is toward extreme reduction of the anal area, making the 
wing “petiolate,” and toward the matching of cross veins in trans¬ 
verse lines. The antenodal cross veins are almost alwa 3 T s reduced to 
two. The nodus is greatly retracted and the quadrangle approxi¬ 
mated to it. The media does not descend the arculus. 

Lestime .—This group is quite unique in its own family in one char¬ 
acter that has been already indicated, the radial sector fuses with vein 
for a long space, and an oblique vein and a very long bridge, reach¬ 



ing more than halfway from the nodus to the arculus, are preserved. 
Nodus and quadrangle are but moderately approximated, and the match¬ 
ing of cross veins seems only begun (see Plates LI, figs. 6 and 7, and 
LIU, fig. 1). 

AnormostigmatinL —In this curious group the radial sector leaves 
vein M % at the subnodus, and nodus and quadrangle are quite approxi¬ 
mate. The part of the wing beyond the nodus becomes very greatly 
enlarged. The stigma is never braced; on the other hand, it becomes 
diffuse or is lost. Cross veins fall into transverse lines over a consid¬ 
erable part of the wing (Plate LI, fig. 8), especially in the smaller 
species, and interpolated longitudinal sectors in Megaloprepm (fig. 37) 
and Microstigma become attached to principal veins, of which they 
then appear as branches. In the space between veins and Jf 2 the 
longest sector parallels vein Here the retraction of the nodus 
toward the base of the wing and the migration of the base of vein 
M % outward toward the stigma have attained their maximum. These 
are among the most grotesquely specialized of living insects.* 

a Paiseontographica, XY, 1866, pi. n. 

& Since this paper was written the venation of the genus Thaumatorimria has 
become known to me through Dr. Calvert’s figures (Biol. Centr. Amer., New., pi. 
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Agrionin &*—This group contains a larger number of genera and 
species than any other of equal homogeneity of venational character¬ 
istics. The radial sector leaves vein Jf 2 near the nodus (sometimes 
following vein J/ 2 in its migration along vein J l x toward the stigma), 
and nodus and quadrangle tend to close approximation. Cross veins 
are generally matched in transverse lines, and the stigma is generally 
strongly braced. 

Two minor lines of development may be briefly indicated in passing: 
One, tending toward the loss of the branches of the cubitus —Pul tern na 
(Plate LII1, fig. 2), Flatysticta (Plate LIII, fig. 3), Dhparoneiuui (Plate 
LIV. fig. 2), Idioneura (Plate LIV, fig. 3), and Omonetmi (Plate LIV, 
fig. 4); and a second, including nearly the whole of the group which 
lacked this tendency, but in which nodus and quadrangle become more 
and more approximate, and the veins 21 . 2 , i? a , and migrate sepa¬ 
rately along vein 2T 1 from their accustomed places toward the stigma 
(Plate L11I, figs. 4, 5, and 6), or in which progress has consisted in 



mere reduction of cross veins and better matching of them in transverse 
lines, and in the perfecting braces at the nodus and elsewhere. 

This series furnishes in the genus HemipUehia (tig. 38) a striking 
example of the loss of a cross vein that is elsewhere very constant—the 

in, figs. 16 and 21). I think Thaumakmeuria belongs here; it has all the essential 
venational characters of this group, and surely these are sufficiently distinctive. It 
is more generalized than Megaloprepm , in that vein J/ 2 has made less progress along 
vein Mi away from the nodus, some vestiges of the primeval extra antenodal cross 
veins are preserved, most of the interpolated sectors are still unattached to the veins, 
and the stigma is larger and better preserved. It is a curious and probably significant 
fact that in the two series of Zygoptera—V estalin^ and Anormosttigm atin^;— in 
which the long sector between veins Mj and M 2 parallels if* should be the only ones 
in which the stigma progressively dwindles and disappears. It is conceivable that 
the stigma might lose importance for want of the support that this sector would give 
if approximated to it at the apical bend. Perhaps the concavity on the costa in 
Meddtogaster lucre&a . (Plate LI, fig. 8) and the conjoining and the sharp bending 
backward of the veins behind it may be a unique way of supplying such deficiency of 
bracing, preserving the utility of the stigma as a weighted striking point toward the 
end of the cutting edge of the wing. 
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cross vein forming the lower end of the arc ulus. ^ This is entirely 
absent from the fore wing of the males; it is present, however, in the 
hind wing of both sexes, and often also in the fore wing of the female. 
The loss of this cross vein has resulted from a shift of other veins and 
a consequent shift of responsibility in stress of wing stroke. The 
symmetrical fork formed at the separation of veins M 1+2 and J/* (else¬ 
where always unilateral unless the fork be very narrow) and the upward 
bend of the anal vein at its departure from the hind margin, to meet 
the cubito-anal cross vein and the very considerable progression of the 
arculus beyond the second antenodal, are the visible signs of the read¬ 
justment which has relieved the basal side of the quadrangle of its 
former responsibility. 

It is needless to remark after observing the form of the wings, that 

among the Zygoptera there are no strong flying species. Most of 

them fly so low over the surface of the water that their winged 

enemies can not safelv descend to their level. The Lestinse live amid 
* * 

sheltering semiaquatic vegetation. Yestalinse seem not to be desired 
for food; their coloring may suggest that they are not good eating. 
The action of the wings is that of sculling solely; only the distal por¬ 
tion of the wing which takes the active part in insects" flight is well 
developed. There is no soaring basal aeroplane, as in the Anisoptera, 
to support the body passively by merely gliding upon the resistant air. 

I offer below a scheme_of sabf amiliesJ or the orde r, which seems to 
me to be, in the light of the evidence that present knowledge of vena¬ 
tion affords, an approximation toward equivalent values for these 
groups. The weakest distinction seems to me to be between the Oor- 
dulina? and the Libellulinse; the most doubtful association of recent 
forms that of Conhtlegmter and Petal hi -together. The fossil groups 
seem not only more isolated but also more strongly characterized 
structurally than the others. 


Anisoptera. 


Zygoptera. 


fJEschnida?. 


LIbellulidse. 


"Calopterygidse. 1 




1. ftomph hiw (recent and fossil). 

2. Petahmnie (recent and fossil). 

3. Stenophlchimc (fossil). 

4. Cordulegasterbur (recent and fossil). 

5. CMorogomphinse (recent). 

6. J&cJmntv (recent and fossil). 

7. JEschnidiinir (fossil). 

8. Macromihuv (recent). 

('ordulinve (recent and fossil). 
Libelhdmx (recent and fossil). 

11. Hetcrophlebinx (fossil). 

12. PalseopHebinse (recent). 

13. EpaVaginse (recent and fossil). 

14. Vestal'm# (recent). 

15. Thorinx (recent). 

/!& Lestvnse (recent and fossil). 

117. Agnoninx (recent and fossil). 


{»■ 

110 . 


“ abeea i ** fossil genoe Tareophlebia aa already noted. 
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V. DYNAMIC CONTKOL IN VEIN EVOLUTION. 

So numerous are the evidences that veins are largely controlled in 
their development by purely m ec hanical causes , it would be impossible, 
were it not also undesirable, to enumerate them here. We have come 
upon parallelisms at every turn. We have seen essentially the same 
mechanical feature of efficient wings made out of homologically dif¬ 
ferent things repeatedly. But the adult wing is only a machine, and 
this was to have been expected. It remains now for us to notice a few 
features which indicate the operation in these wings of far-reaching 
mechanical principles. 

It is not at all surprising that we should find the first regular form 
taken on by the areoles of the wing to be hexagonal. The hexagon is 
nature's favorite plane figure, and there is a good mathematical reason 
why it should be so: economy is a good biological reason. We have 



Fig. 39.— Diagram: illustrating a typical (hypothetical) arrangement op the aeroles in 

ONE OP THE WIBER SPACES OP THE WING. 


already shown that bordering, straight veins eliminate certain angles 
of the hexagons, converting them into pentagons and rectangles. We 
pass now to notice the arrangement of the areoles in the wider areas 
of the wing, where least influenced by the veins. The spaces between 
principal veins or branches of veins, widening distally, are filled prox- 
imally by a single row of rectangles or by a double row of alternating 
pentagons. Actual hexagons are present only when there are three or 
more rows of areoles included. The first cell in each added row is 
typically a pentagon, which presents an angle to the cleft between the 
separating rows of areoles and a straight side to meet succeeding hexa¬ 
gons. A triangle or a heptagon would of course do the same, but 
not with so little disturbance of surrounding hexagons. Opposite the 
initial pentagon an areole in one of the preexisting rows acquires an 
additional side, becoming a heptagon (or a hexagon, of course, if it 
were first a pentagon). Thus pentagon and heptagon are complfcment&l, 
and together initiate new rows of cells with the least possible disturb- 
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ance of the series of hexagons. The accompanying diagiam (iig. 39) 
shows the ideal cell arrangement.® 

I hasten now to add that a perfectly typical arrangement of the 


areoles throughout a single entire space in a dragon-fly wing I have 
not found, although it is easy to find in many of the more generalized 

forms ample evidence of the operation 



of the principle. The accompanying 
drawing (fig. 40) of parts of actual 
wings will serve for illustration. I 
have made no hunt for better, for these 
show, also, why the typical condition 
is so early lost. Accessory tracheal 
branches penetrate along broken lines 
of cross veins, bringing them into line; 
then supplements are superadded, and 
the havoc of the hexagons is complete. 
Enough of the typical arrangement for 
recognition is to be looked for only in 
wings lacking strong accessory tracheal 
branches and supplements. 

Tissue cells often appear hexagonal 
in section, and when crowded into sim¬ 
ilarly shaped areas, often behave as 
do these areoles of dragon-flies 1 wings. 
The histologist who looks over the plates 
accompanying this paper will not fail 
to see here and there groups of areoles 
showing conformation entirely compar¬ 
able to familiar images of tissue cells. 

Coming now to some points which 
have to do probably only with wings 
and with aerial navigation, we recall 
that a form of wing broad at base and 
narrow and pointed at the apex, well 
known for its efiiciency in insects gen¬ 
erally, we have seen developed twice 
upon two very different plans, culmi¬ 


nating in Ana# and Tratnea respectively. Both have adjusted the 
wing apex to a degree of rigidity on the costal margin, and of pliancy 
behind it, which gives the greatest resultant in forward motion for 


«3>r. R. % Jackson has shown (Bull. Geol. Soc. Amer., VIII, 1896, p. 104} that the 
plates of sea urchins are potential hexagons, that the border rows 
■ ire |H»ita^e^hexagons, with one angle eliminated, as here—and that pentagon and 
; initiate new rows of plates. Practically the only difference between 

h of these areoles and that of the interambulacral plates, as 

arises out of the difference in the shape of the areas to be occu- 
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rapid vibration in air. Both have developed at the wing base clo.se 
against the body a broad soaring surface, an aero-plane, which in 
rapid flight supports the weight of the bod}" upon the resistant air. 
'Wings of broad base and pointed apex are characteristic of other 
insects of rapid flight, but in most others (hawk moths, cicadas, bees, 
etc.) the two wings are united and used as one. The basal expanse is 
secured by shortening the hind wing and directing it posteriorly. 
Different as are the wings of birds, these also are sharply pointed in 
the species of swiftest flight (ducks, swallows, etc.). I can not state 
the aeronautic principle involved in the pointed wing, but I ask no 
better proof of its existence than is furnished by the efficiency of 
such a wing and its repeated independent development. 

In the arrangement of the principal veins we have called attention 
to the fact that the Odonata, except in the earliest stages, differ very 
widely from all other insects. There is hardly a group from which 
they differ more in fundamental plan than the Ascalaphida?. The latter 



4 5 

Fig. 41.— Wing op reste/fc amoena Selys. 


have the radial sector enormously developed and in its accustomed 
place, occupying the central field of the wing, while the media is 
greatly reduced; in the Odonata the development of these parts is 
reversed and the radial sector is out of place. The differences at the 
costal border of the wings is so great that I will only invite compari¬ 
son of the Asealaphid wing in Plate XXXVI, fig. 2, with the wing of 
any dragon-fly. If now, without reference to homologies, we examine 
this wing of UIu7a, we will see in it familiar mechanical features. 
(1) Prom the stigma there extends obliquely across the wing tip to 
the posterior margin a vein which occupies the position, and probably 
performs the function, of the vein Jf ia in the Odonata. (2) Inter¬ 
secting the wing obliquely, so as to mark off a basal posterior third 

pied in the two cases. In the eehinoderm the area is symmetrical, and new rows are 
introduced alternately on the two sides. In the dragon-fly wing the space is uni¬ 
lateral, as shown in the diagram, and the rows are introduced chiefly upon the 
anterior, convex side. The principle is the same; but we should not omit to notice 
how different are the two things whose arrangement it controls—in the one case, 
solid plates; in the other, a mere rim of solid matter surrounding an almost empty 
space. 
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of it, are two parallel veins, separated by a single row of cells, anal¬ 
ogous to the veins and in the Odonata. (3) Behind these is a 
transverse bracing of the basal part of the wing, analogous to the 
triangle in the Anisoptera, and to the special braces beyond the quad¬ 
rangle in Iff in and llet&rlna. 

12 3 

Pig. 12.—Diagram < hypothetical) op the evolytion op a brace for a unilateral pork; 1, 2, 3, 

isUCCES&IVE STAGES. 

"We have shown that the brace vein to the stigma and the supple¬ 
ments^ etc., are independently developed in several groups. We have 
shown that the sectors interpolated between the tips of veins in several 
groups have become attached to veins, making the latter appear forked. 
Our illustrations of this were veins Its in the Aeschniiue, and veins 
il t and 2T± in Ghalcopterya.* (fig. 22); but if one wishes to see how far 



this process has been carried on independent lines, let him examine 
such wings as those of Megalopregw (fig. 37) and YestaUs (fig. 41). 

There is one frequent tendency toward purely mechanical improve¬ 
ment of which we have given but a single example—the bridge, joining 
the radial sector to vein M 1+% , It is manifest always in a brace of 
the same kind as the one which we have technically designated as the 
bridge* and is formed at a point where a branch springs from the side 
t * straight vein and then bends parallel. The accompanying diagram 
hMnH-’ J 
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(fig. 42) shows how such a brace is evolved out of the boundaries of 
ordinary cells. 

This brace joins the main vein with the elbow in the branch, thus 
correcting the mechanical weakness of the unilateral fork. Aside 
from the bridge, such a brace is developed in ffitlnocypha (fig. 33), 
extending the attachment of vein R s* along vein M 1 +. 2 toward the 
are ulus*/ 7 also, in Chalcopterys and many Calopteryginse; again, at the 
proximal end of vein 31 2 in JTeurobasi* (fig. 43) and a few closely 
related genera,* as it was, also, in some fossil species referred to 
StenojphlAia; again, at the proximal end of vein J/ ia in NasisescJma 
pentacantha (Plate XXXIX, fig. 1) and many other Anisoptera, in 
which, however, it is, as a rule, imperfectly developed or not developed 
at all; and again in Philogancja montana (fig. 44). The bridge itself 
seems to be still extending proximally in some Lestinee (Plate LI, 
figs. 6 and 7, and LIII, fig. 1), its slender proximal end being often 
unattached to vein J/ 1 + 2 . 

Here we have strong side light upon the early history of that most 
distinctive peculiarity of dragonfly wings, the crossing of the radial 



Fig. 44.—Wing of Philoganga montana Selys. 


sector over two branches of the media and the development of the 
bridge. Why this crossing should ever have taken place is left 
entirely unexplained. That it was established very early in the his¬ 
tory of the group is indicated by its occurrence in very early nymphal 
life, crossing being no longer possible after the internal fusion of the 
hypoderm cells to form the tracheal channels. But, once across, it 
formed a weak unilateral fork upon the posterior side of vein 
while occupying a field where strong developments were possible. 
Hence a strong bridge was evolved for its support, and the develop¬ 
ment of the bridge doubtless followed the lines we have just indicated. 
The proximal end of the bridge in most living species joins vein 
directly, but in most Gomphinse it appears as if forked, and in the 
fossil Heterophlebinse it joined vein 3f s directly. 

In the singularly isolated fossil genus Stenopklebut, whose venation 
has been figured in a very detailed manner by Hagen/ there is a con- 

flit will be remembered that the trachea Its here springs directly from trachea 
M x + 2 . The oblique vein (o', fig. 34) marks the place of its origin; on the proximal 
side is the added brace (ftr 7 ). 

& It will be observed that this brace is better developed in the fore wing than m 
the hind in Neurobam; similarly, the other brace just mentioned for Chalcoptcryx; 
two further examples, therefore, of unequal development of fore and hind wifigs, 

r Palseontographica, XV, pi. hi, fig. 1. 
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dition of the crossing of the radial sector so curious one hesitates at 
attempting to explain it on the ground of pul dished figures that were 
drawn without ontogeny in mind. It looks as if, a little beyond the 
nodus, the radial sector had crossed over hut one branch of the media 
and had then developed a short supporting bridge; as if a stage a little 
less primitive than that shown for trachece in fig. 1, J?, had been the 
permanent condition in this genus. But perhaps the interpretation of 
homologies given by Hagen is correct (naturally it is the only one that 
would occur to him), in which case the bridge is developed as a sup¬ 
port to vein and the radial sector is shifted proximally at its 
base—a very curious state of things for Anisoptera! And StenophleMo, 
is distinctly anisopterous, notwithstanding its lack of differentiation 
between fore and hind wing. Aside from the characters just dis¬ 
cussed, it is a very curious form in its sickle-shaped wing tips, its 
dislocated nodus with the subcosta descending upon the radius, 
its undifferentiated subtriangles, its triangles transversely placed in 
both fore and hind wings, and its remarkably developed trigonal 
supplements. 

If I mistake not, it is to the readjustment of stress after the crossing 
of the radial sector that is due the curious bendings of veins J/, and 
M k in many fossils (notably in Cymutophlebw ), in some living forms 
of ancient aspect ( Phyllnpetalla , fig. 26, and CMorogompit w, fig. 24, 
etc.), and in some of the more generalized members of groups at present 
dominant (Gomplwzchm* Plate XXXYII, fig. 1; DUhjmop Plate XLI, 
tig. 2, etc.). This bending is very different from the undulation of the 
radial sector in certain Libellulina?. This is primitive, defective, and 
early disappears in the dominant groups, or becomes transformed into 
something very different and more useful. That other is recent, local, 
and is but one among several factors in the bracing of the wing area 
in which it occurs. 

When vein Cu became unilateral on its posterior side, the weakness 
of this fork was corrected by the apposition of the distal end of vein 

It must be borne in mind that dynamic control in vein development, 
dynamic genesis, or whatever we call it, may be but the result of the 
natural^elimination or subordination of those variations which do not 
tend toward the mechanical perfecting of the machinery of flight. 

VI. SUMMARY AND CONCLUSIONS. 

1. In the course of this study I have come upon numerous mani¬ 
festations of developmental dynamics: 

(a) I have shown the operation in dragon-fly wings of far-reaching 

•This type of bracing, which is so confusing of homologies as generally to require 
entogenefic afcody for their unraveling, is of very common occurrence near the apex 
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mechanical principles* in accordance with which the potentially hex¬ 
agonal areoles of the wing are arranged in the spaces they must 
occupy* as are other wholly unrelated potentially hexagonal struc¬ 
tures in other organisms. 

(5) I have shown that there is developed in this group, several 
times independently* a form of wing that is elsewhere most efficient— 
a wing broad at base and long and pointed at the apex* rigid at the 
front and pliant toward the rear margin—a wing combining the prin¬ 
ciple of the aeroplane with that of the scull. 

(c) I have shown that the development of wing braces follows 
strictly mechanical principles* analogous braces being repeatedly 
developed out of homologically different parts. Many examples have 
been cited within the order, and one without* in the comparison of 
Odonate and Ascalaphid wings. 

2. In this study I have indicated processes concerned with the 
development of these wings which will probably be found affecting 
the evolution of insect wings in general: 

((f) I have shown that there are two kinds of specialization in 
operation throughout the order—vein shifting* concerned with secur¬ 
ing advantageous position of the parts, and vein differentiation, con¬ 
cerned with the strengthening of the most important veins by an 
economical use of all strength-giving wing material. The former 
alone seems to have been made use of in venational studies hitherto; 
the latter is often a more sure criterion of the degree of specialization. 

(5) I have offered a hypothetical explanation of the progressive 
differentiation between veins and membrane. 

3. In the study of dragon-fly wing venation only the comparative 
anatomy of the adult wings has been drawn upon hitherto. I have 
added the ontogenetic method, beginning my study of the veins with 
that of their antecedent tracheae. I have found this method to fur¬ 
nish most satisfactory evidence as to what was the primitive position 
of the veins in almost every part of the wing for all the principal 
groups of the Odonata. This, followed by careful study of adult 
wings, both recent and fossil, has enabled me to make some slight con¬ 
tributions to Odonatology proper: 

(a) I have for the first time homologized in detail the parts of the 
dragonfly wing with those of the wings of insects of other orders, 
applying the simple Bedtenbacher terminology, retaining the special 
terms already in use for parts not represented in other orders, simpli¬ 
fying some of them* and adding a few new terms for parts not hitherto 
designated by name. 

(i) Homologies within the order have been pretty well understood 
for a long time, thanks to the labors of many able entomologists, 
among whom may be mentioned Hagen, Walsh, and especially that 
lifelong student of this order, Baron de Selys Longchamps. In 1898, 
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Calvert* critically reviewed and correctly stated the matter, adding 
some results of his own. I have been able to extend the study of 
homologies in a few parts, such as the region of the bridge, the sup¬ 
plements, the anal area, and several spaces in which special bracings 
occur. In these places occur the most distinctive venational features 
of the smaller groups. 

(e) Incidentally, I have shown something of the relative values of 
the different characters that have been used hitherto to distinguish 
groups. Characters drawn from the form and position of the arculus 
and triangle and other strong braces have always proved reliable, but 
it is very clear that antenodal and other cross veins have been greatly 
overvalued, and it is equally clear that many other more important 
venational characters have not been noted. It is not the presence or 
absence of weak cross veins, but the position and relations of those that 
strongly brace the wing; not the number of rows of areoles that may 
fill a wide area, but the course of principal veins and of their sup¬ 
porting sectors, that are of first importance. 

(d) I have been able to indicate many new minor lines of speciali¬ 
zation within the order, and to add new and corroborative evidence to 
some lines already indicated by Kolbe, Karsch, and Calvert. Owing 
to the presence in these wings of a number of characters which may 
vary independently, for each of which primitive conditions are easily 
determined, and in each of which the several courses of specialization 
are easily traced, 1 have often been able to put forth conclusions 
based on the cumulative testimony of several parts. I have attempted 
to find such genealogie evidence as is preserved—not to create any— 
and have been content to drop, without any suggestion that might 
hinder future studies, cases in which evidence from wings alone seemed 
insufficient. But I have not hesitated to indicate relationships when 
these seemed well evidenced by the facts of venation. 

4. Following my morphological study of the order with a review of 
its members, as distributed among the several families and genera, I 
mention some facts which might themselves serve independently as 
biological indications of specialization: 

(a) A large group of closely related species, numerically dominant 
in its proper range, indicates the culmination of some type of speciali¬ 
zation. This may affect either the nymph or the adult or both. 

(b) Small and scattered genera, which include only the more rare and 
delicate ^species, are pretty apt to be the conservators of numerous 
generalized characters. However, since development has not stood 
Still with any species, certain marks of specialization will also always 
appear. 

, ■ Anaer. Ent. Soc., XX, pp, 162-169. The papers therein discussed, together 

referred to in footnotes to these pages, constitute the whole of the use- 
venation, hence no bibliographic list is hereto appended. 
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(c) Set apart from any group its dominant forms and there will 
remain those members of it which most closely ally the group with its 
neighbors. 

5. What of genealogies based on external characters ? 

In this paper we have been dealing almost entirely with external 
characters—superficial characters, viewed from the standpoint of the 
physiologist. But hard parts, though dead, are the enduring mold 
in which the living being is cast, and represent the outcome of its 
struggle with environment. Therefore we may make more use of the 
principle of natural selection than is usually possible in the ordinary 
morphological work, having frequent recourse to the almost axiomatic 
principle that “useful structures once acquired will not be lost (other 
things being equal) in a single series, unless replaced by more advan¬ 
tageous structures. 3 ’ This is but a partial paraphrase of the more 
usual statement of the principle of natural selection, which may itself 
be condensed into three words—utility determines survival. 

In order to apply this principle, we have, therefore, to know that 
the structures whose development we are tracing are useful struc¬ 
tures. The proof of their utility may be derived from various sources. 
Take, for illustration, the brace to the stigma, which, we have seen, is 
developed from an ordinary cross vein: 

(a) Its efficiency may be demonstrated mechanically. This I have 
not done, though it would not be difficult. 

(i) It may be demonstrated experimentally. This I have done (on 
Agrioninse) by cutting out a little piece of the brace in each wing and 
noting the resulting weakening of flight. 

(e) It is demonstrated biologically by the success in life of those 
forms which possess the brace. They are the dominant members of 
their respective groups, being in numbers of species and of individuals 
vastly in the majority. With creatures absolutely dependent on their 
wings in mating, in feeding, and in escaping their enemies, this is 
ample demonstration of the efficiency of the wings as a whole, and, 
incidentally, of each part that is found here better developed than in 
the less successful members of the series. While this proof is less 
specific, while one may not learn from it the contribution any one 
structure has made to the excellence of the wing as a whole, it is the 
real proof after all. 

(d) I ask no better proof of the efficiency of any structure than is 
furnished by its repeated independent development in those forms 
which are acknowledged to be the most specialized members of the 
several groups. 

By these means we may arrive at some knowledge of the efficiency 
even of structures about whose use we know so little as we do of the 
several parts of the insect’s wing. 

The application of the principle above stated furnishes the means 
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for critical determination of the course of specialization. For instance, 
forms with unbraced stigma are not to be derived directly from other 
forms which have the stigma braced; and so for every other useful 
structure; and so for every stage in the develoj)inent of each. When 
the records of the several parts (or of the several organs) agree, the 
arrangement of forms is simple enough. When they conflict—when 
one form is specialized in this character and the other in that—we 
are dealing with different lines of development, and the group is to 
be divided on the most ancient or fundamental character concerned. 
When a number of characters in disagreement seem of equal impor¬ 
tance, with no preponderance of evidence in favor of any one as a 
basis for a first division, only a tentative arrangement of the groups, 
subject to change after study of other parts (or organs), is possible. 
Even when a number of characters are studied and all are in accord, 
and a small group may be arranged with confidence, evidence from 
additional parts or organs may show the group to be somewhat less 
homogeneous than it at first appeared. It is obvious that in a genea- 
logic study that organ or part is most valuable which possesses the 
largest number of characters of which one may be sure he knows both 
primitive form and secondary conditions and characters, which may 
vary independently. 

It is probable that every single functional organ exhibits develop¬ 
mental features that are characteristic of even the smallest groups, and 
that the true record of relationships is preserved in every organ if we 
could but read it. While a classification based upon a single organ 
is necessarily incomplete, the necessity for the incompleteness arises 
out of our inability to interpret or even to see the significant features. 
While a classification based on one organ is necessarily incomplete, 
it is not necessarily incorrect. It will at least be self-evident that the 
classification which must prevail because it expresses the concurrent 
record of all the parts will be hastened by the serious and careful 
study of each character singly, to determine the facts of it* origin, 
development, and utility, and to trace these facts to their logical and 
necessary conclusions. 

6. This is only a beginning of what should be done in the study of 
the venation of the order. The distinctive group characters need to be 
known, not for whole wings alone, but for eveiy part of the wings. 
The results worked out in this paper are not specific enough to meet 
at least three immediate, practical needs. It is frequently necessary 
to determine fragments of wings: 

{a) In food studies. 

(t) In the study of unknown nymphs, whoso developing wings con¬ 
tain the full outline of the venation of the imago. Such wings are 
often Imperfectly preserved and are to be removed only in fragments. 
Their correct determination makes the most exacting demands on one’s 
Of venation. 
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(c) In the study of fossils, that are oftener fragmentary than other¬ 
wise and that present no other characters so well preserved. From 
the standpoint of pure science, the need of better knowledge is greatest 
here. The present systematic arrangement of the known fossil Odo- 
nata is a miserable jumble, and some statements that have been drawn 
from it in a number of books and papers on geographic distribution 
are quite misleading. Instances have already been cited of fossil 
forms that are referred to the wrong suborder. There have been some 
greater and many lesser unnecessary errors of reference. Libellulium 
Tcaupii Westwood is probably not a dragonfly at all, while Hemero- 
boides giganteus Buekman is a dragonfly of the subfamily Isopldehinse 
(as may be seen by comparing Buekman's figure with the forewing of 
fig. 31), and not a huge hemerobian, as has been supposed. lilellu - 
limn agrias Westwood belongs in the JEschnidge, being in every detail 
that Westwood figured diametrically opposed to Libellulidge. libel - 
luliutn antiquum Brodie belongs in the BEschnidiinse, and so also does 
the JEsclvna flindersiensis Woodward. The only fossil JEsehua that 
seems to fit that name in the modern sense of it is tsolida Scudder. 
^Esclina separata Scudder and JEschna metis Heer, especially the latter, 
which was improperly removed to Arntx by Hagen, will go in Hoplo- 
nsesehna . JEschna pera/npla Brodie and JEschia Jiageni Heer, judged 
by poor figures, will hardly go in the iEschnime. Stenogomph us ear- 
letoni Scudder/' which was independently determined by the two most 
distinguished students of the Odonata, de Selys and Hagen, to be 
nearest Gomqihoides stigmatus (Plate XXXIII, fig. 2) among living 
forms, and which stands as the only known American fossil Gomphine, 
is in fact a Libellulid in every line, and had the hind wing been pre¬ 
served no one would have thought it a Gomphine. 

While it would be manifestly impossible, owing to defective preser¬ 
vation, to refer fossils, in most cases, to genera of such thin cleavage 
as modern practice allows for recent species, it is very obvious that 
a new study of the types of the older authors would help much toward 
a better arrangement of our system. New figures of these are espe¬ 
cially needed. Mr. Scudder’s figures are the only ones that I have 
found entirely reliable. All others show omissions or alterations of 
unnoticed characters of critical importance. For instance, the oblique 
vein, even in Hagen’s drawings., is rarely shown. This is not surpris¬ 
ing, so long as it was regarded merely as one of a row of cross veins; 
but it is disconcerting in a study made from the ontogenetic stand¬ 
point. When the structural characters that are actually preserved by 
fossils already in collections have been fully interpreted, we shall 
know much more concerning the history of the group. Generalisa¬ 
tions can not safely proceed faster than the development of real 
knowledge. 

ff Bull. 93, U. ft. Geol. Surv., pp. 12-15, pi. i, fig. 1. 
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EXPLANATION OF PLATES. 

Plate XXXI. Nvmphal wings (photomicrographs). 

Fig. 1. Wings of Gomphus descriptus Banks, nymph full grown. 

2. Wing of Lestes rectangular is Say, grown nymph, showing the radial sector 

attached to the median trachea. 

3. Portion of hind wing of young nymph of Anax Junius Drury, previous to the 

development of any veins, showing the first indications of bridge, triangle 
and anal loop. 

Plate XXXII. Nymphal wings (photomicrographs). 

Fig. 1. Small portion of wing of a nearly grown nymph of Anax j uni us Drury, with 
veins developing, showing the formation of the radial supplement (A?. 
suppl. ) and of the brace vein between veins M z and iJ/ 4 . 

2. The basal part of the fore wing of a nymph of Lanthus parvuhts Selys, show¬ 

ing the formation of the arculus and the triangles. 

3. The nodal region of the same wing, showing the formation of the bridge and 

the oblique vein. 

Plate XXXIII. 

Fig. 3. Wings of Gomphus dilatatus Rambur. 

2. Wings of Gomphoidis stigmatas Say. 

3. Wings of Aphylhi produeta Selys. 

Plate XXXIV. 

Fig. 1. Wings of CycTuphyllu diphyllu Selys. 

2. Wings of Progomphus ohsntrus Rambur. 

3. Wings of Gompltidla sp? 

Plate XXXV. 

Fig. 1. Wings of Gomphus vulgatissimns Linnaeus. 

2. Wings of Me mi gomphus orhrnceus Selys. 

3. Wings of Lanthus parr ulus Selys. 

Plate XXXVI. 

Fig. 1. Wings of Tuchopteryx thoreyi Selys. 

2. Wings of Zlula sp / (from Brazil). 

3. Hind wing of Hrmianax ipluppiger Burmeister. 

Plate XXXVII. 

Fig. 1. Wings of Gomplurschna f urcilhttn Say. 

2. Wings of Basiteschna Janata Say. 

3. Wings of Buytria irene Fonscombe. 

Plate XXXVIII. 

Fig. I. Wings of Hoplonxschna armata Hagen. 

2. Wings of Brachytron pratense Muller. 

3. Wings of JEschnopklebia anisoptera Selys. 

Plate XXXIX. 

F%. i. Wings of Nastseschna pentacantha Rambur. 

2. Wing* of StaurophUUa reticulata Burmeister. 

3- WSngfc oi Oynaeartfu* Rambur. 




No. 1331. 


DRAGON-FLY WING VENATION—NEEDHAM. 


763 


Plate XL. 

Fig. 1. Wings of JEschrn, rahfornicct Calvert. 

2. Wings of JEwhwi ingens Rambur. 

3. Wings of Anux Junius Drury. 

Plate XLI. 

Fig* 1. Wings of Synthemis brevistyla Selys. 

2. Wings of Duly mops tmnsversa Say. 

3. Wings of Pakcophlebia superstes Selys, female. __ 

Plate XLII. 

Fig. 1. Wings of Neocorduha and cogyms Selys. 

2. Wings of Oxygastra curt mi Dale. 

3. Wings of Hemicordulkt tnu Selys. 

Plate XLIII. 

Fig. 1. Wings of Qomphomacromia paradoxa Brauer. 

2. Wings of Nannolhemis bella Uhler. 

3. Wings of Perithemis domitia Drury. 

Plate XLIV. 

Fig. 1. Wings of Agrionoptera insign is Rambur. 

2. Wings of Anatya guttata Erichson. 

3. Wings of Raphismia bispina Hagen, 

Plate XLV. 

Fig. 1. Wings of Pseudophlebia minima Kirby. 

2. Wings of Diplacodes parvula Rambur. 

3. Wings of Mesothemis simplicicoUis Say. 

Plate XLVI. 

Fig. 1. Wings of Macrothemis celeno Selys. 

2. Wings of Celithemis eponina Drury. 

3. Wings of Leucorhinia intada Hagen. 

Plate XLVIL ‘ 

Fig. 1. Wings of Pachydiplajs longipennis Burineister. 

2, Wings of EpMdcUia Imgipes Hagen. 

3. Wings of Paltothemis lineatipes Karsch, 

Plate XLVIIL 

Fig. 1. Wings of Orthemis femiginea Fabridus. 

2. Wings of Belonxa uniformis Kirby. 

3. Wings of LibeUula pidchella Drury. 

Plate XLIX. 

Fig. 1. Wings of Sehizopyga luctifera Selys. 

2. Wings of Tauriphila iphigmia Hagen. 

3. Wings of Tmmea onusta Hagen. 
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Plate L. 

Fig. 1. “Wings of Trithemls sp? 

2. Wings of Vracls sp? 

s. Wings of Pantalafiamcens Fabricius. 

, Plate LI. 

Fig. 1. V ings of Pseudophsea ochmcea Selys. 

2. Wing of Epallagefatima Charpentier. 

3. Wings of Cyrmocharh valga Needham. 

4. Wing of Hetimna sp? (from Brazil). 

5. Wing of Rltinocgpha trifamataf Selys. 

• 6. Wing of Arehileetes grandis Bambur. 

7. Wing of Megalestes major Selys. 

8. Wing of Medxtogaster hicretiu Drury. 

Plate LII, 

Fig. 1. Wing of Micromerm blandus Selys. 

2. Wing of Libdkujo caligata Selys. 

3. Wing of Pseudophtea, sp? 

4. Wing of Epallagefatima Charpentier. 

5. Wing of Rhinocypha sp? 

Plate LIII. 

Fig. 1. Wing of Lestes tricolor Erichson. 

2. Wing of Palxmna sp* (from Trinidad). 

3. W mg of Plaiyxticta maculata Selvs. 

4. Wing of FhUogema sp? 

5. Wing of Argiafwnipennis Burmeister. 

6. Wing of Eeteragrionflacmittatum Selys. 

'■ of 4 ffriocnemis puherulans Selys. 

& Wing of Amphipteryx agrioides Selys. 

Plate UV. 

Kg ’ ** Z. ing of TcU °™e»iit> malgmica Kirby. 

2. Wing of Digparoneura sp? 

3. Wing of Idioneura antiUa Selys. 

4. Wing of Cxnoneura eamatica Selys. 

5. Wing of Eetperagrm heterodoxum Selys. 
e. Wing of EnaUagma amexurn Hagen. 

7. Wing of Erythragrion ealnrn Hagen. 

ing of €h(ill&iui& ivcna Hdgen, 
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Dragon-fly Wing Venation. 
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The following paper deals with three separate collections: (1) a 
large collection from Colorado, including a few from just across the 
line in New Mexico, made by Dr. H. G. Dyar and myself during the 
months of May, June, July, and August, 1901; (2) a small collection 
made in Arizona, mostly at Williams and Hot Springs, by Messrs. 

Schwarz and Barber during the summer of 1901; and (3) a small col¬ 
lection made by the writer in Texas in June and July, 1902. This 
material forms part of the collection of the U. S. National Museum. 

The Colorado collection, which furnishes material for the greater 
part of this paper, but partially confirms the result reached by 
Dr. Dyar regarding the life zones of that State as recently described 
by him"—that is, that there are four faunal regions in Colorado: , 

prairie, foothill, alpine, and western slope. The orthopterous fauna , 

indicate the first three zones only, which are in most cases quite 
sharply defined, but there are a number of species that occur in two 4 

or more of the zones. The line between the prairie and the foothill 
faunas is exceedingly well defined at some places, while at other places 
the transition from one to the other is more gradual. n 

The primary aim of the Colorado expedition was to work out the e 

life history of Lepidoptera, and not to collect Orthoptera, and in conse- n 

quonce it was not possible to visit all parts of the State. Therefore 
the range worked over is not extensive and does not include places -it 

inaccessible by rail. A few specimens from Middle Park were pur- 
chased from E. J. Oslar, a professional collector of Denver, and are tk 

included in this paper. 

The various localities visited by the writer in Colorado, their alti- ,rt 

tude, location, and notes on the vicinity are given in the following ,nt 

alphabetical list: so, 

Baileys, Pari' County; altitude , 7,7Ufeet.—T his place is some miles ies 

up the Platte canyon. One day only was spent there and but nine 
species of Orthoptera were taken. , jus 

«Pror. IT. S. Nat. Muss., XXV, 1902, p. 369. 
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Boulder, Boulder County; altitude, 6,136 feet. —Two trips wore made 
to this place and a little collecting done in and along the base of the 
foothills just back of the town. Insects were not at all numerous at 
the time the visits were made and but fin 1 species of Orlhoplera 
were taken. 

Chat no. Bio Arriba County , Srtr Merino; altitude , 7,SCI fret. —Half 
an hour only was spent here, six species being taken, of which Dis- 
sosteira Carolina was the most common. 

Chimney Gulch. —See Golden. 

Crippleereek, Teller County; altitude , 0,196 feet. —Half a clay was 
spent at this interesting localit} T out near the Golden King gold mine. 
Gircotrttir undnlata was the common species. 

Cumbers, Conejos County; altitude, 10,015 feet. —One hour of prof¬ 
itable collecting was put in here when it began to rain, and a wet 
afternoon was utilized in riding down the western slope of the moun¬ 
tains on a freight car rather than wait in a section house for the pas¬ 
senger train next day. Five species only wore taken, all alpine forms, 
one of them a new species. 

Delta, Delta County; altitude, J+,980 feet. —Several hours were spent 
across the river from this place, mostly in investigating garden insects. 
Two species of ^Eolojdus were taken. At this place some damage was 
threatened by Mel an oplus differential is. 

Denver. Arapahoe County; altitude, 5,198 feet .—Most of tbe collect¬ 
ing in the vicinity of Denver was done in two localities, one south of 
the city, on the prairie just beyond the city park, and the other on the 
opposite side of the city. Nearly forty species and many specimens 
were taken here. 

Durango , La Plata County; altitude, 6,520 feet .—A few hours 
were spent collecting north and east of this town. The limited time 
prevented the discovery of the excellent collecting grounds said by 
Mr. Oslar to exist in that vicinity. 

Fart Collins , Larimer County; altitude, 1,972 feet .—Two visits 
were made to this productive locality and many desirable specimens 
taken, mostly north and west of town. No opportunity presented 
itself to go up into the neighboring foothills, and the specimens taken 
were therefore all prairie forms, or ones common to two or more 
faunal regions. One species only, Ereneopedes ball!, may be consid¬ 
ered as belonging strictly to the foothill fauna. Forty-eight species 
were taken at this place. 

Gl^nwood Springs , Garfield County; altitude , 5,758 feet .—Three 
stops were made at this place, but little collecting was done. A few 
specimens were taken out east of town a half mile or so and also a 
;feiw in town near the station. Rut seven species were taken, of which 
, belong to the genus Melawplu^. 

Jqffm'&m County; altitude, 5,667 feet .—This is a good col- 
. 5 $ground and very accessible, from JDenver, being about 13 miles 
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west of there near the foothills. The collecting was clone on the 
prairie between the town and the foothills less than a quarter of a 
mile in width, and up the eanvon known as Chimney Gulch to the 
top, about a thousand feet higher. Over tifty species were collected 
at this locality. The prairie and foothill faunas are here quite dis¬ 
tinctly and abruptly divided. 

Grand Junction^ JAv/ County; altitudi . fe*t. —Two stops of 

short duration w T ere made here. The collecting was done northeast 
of tow n and also in town just across the railroad from the station, 
where many tine specimens of 3 [<}an<]>ha difcr*ntadh s were taken. 

JAwms*, J lonti'iuma ('aunty; off it it d <, 7 m OOSfetf. —Two species were 
taken near the station while the train stopped. MJanop7u# fan nr 
rvhrunt and SUnoltothrux t urttp*unis. 

Monte cist a, Hitt Grande County; altitude , 7jj(j~>fut. —A bicycle trip 
several miles out of town was taken August 13. Insect life of all kinds 
was very scarce and but nine species of Orthoptera were taken, the 
most desirable one of which was probably M j nob ins- atahenxix. 

Mont rox *, Mont cox* (onnty; attitud *. J \tfllft f.—Half an hour's col¬ 
lecting in the vicinity of the station resulted in the capture of nearly 
ix dozen species. 

Morrixon , Jtjft exon (onnty; tdtitnd* . ojodftf. —Several visits were 
made here. Just south of the station, across the creek beyond and 
to the right of the schoolhouso, grasshoppers were found to abound 
in countless numbers. Collecting trips were made to and beyond the 
picturesque red sandstone formations northwest of town and up 
the canyon into the foothills. But two species were collected in the 
foothills, however, Tritntmiropis simitix and Gomphoa* run da rat us. 
The bulk of the specimens taken on tin' prairie at this place was 
Ndanopt hh ovcidt ninth s*. 

Ptdixadt , Mesa County; a it it ad*, f«t .—At this little town, 

lii miles from (fraud Junction, ^Eotoptux ahnopodii was taken in 
considerable numbers on the plants just across the railroad from the 
station. A few other species, including a new species, were taken in 
the immediate vicinity. 

PihtPad;, Hi Paxo County; attitwh , HJtlJfd.- -A day was spent 
here uml the ascent of the peak made/ The above altitude is that of 
the halfway house, and it is to that locality which all the Pikes Peak 
labels refer unless otherwise specitied. 

Pine Groce,, Park County; altitude, o. tJtiftt f .—This is a small resort 
some miles up Platte Canyon, and there a couple of days were spent 
collecting along the railroad and up a side canyon for a mile or so, 
leading up probably a thousand feet above the town. A dozen species 
were taken here, mostly true foothill forms. 

Platte Canyon , lhmjtuh '('aunty; uftitudr, 0 J 4 OJ feet.— Numerous 
trips were made to this place, which is but a station at the mouth of 

"See account in Pirn*. JKnt. Sue. Wash., V, 11*02/pp. 74-82. 
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Platte Canyon. Collecting was done up the canyon as far as a small 
side gulch known as Mill Gulch, and up that gulch for more than a 
mile, as well as up other gulches for lesser distances. But most of 
the Orthoptera were taken near the mouth of the canyon. But ten 
species were taken here. 

Rico, Dolores County; altitude* 8*7J7 feet, —Insects were* very scarce 
here, two hours' collecting resulting in but three species of Orthoptera 
and practically nothing else. The Orthoptera were 1 all alpine forms. 

Salula* Chaffee County; altitude , 7,050feet. —Two weeks were spent 
here, including a couple of visits. Other duties prevented much time 
being devoted to collecting Orthoptera, and nearly every afternoon 
it rained, but still quite a number of good things were taken. By far 
the most productive locality was the side of the largo hill, called 
Tenderfoot Mountain, just across the railroad from the station. 
Here ^ Eoloplus plug os us and Devotmema hay deni occurred in num¬ 
bers. Lejmts eyaneus was also taken here, though not so numerous 
and usually some distance farther up the hill. 

Sedalia* Douglas County; altitude , 5*8Jo feet .—This small town is 
a few miles south of Denver, and is in a broad valley formed by the 
foothills on the west and high mesas on the east. Collecting was done 
across the entire valley, but only eleven species were taken. 

At the above localities over a hundred species of Orthoptera wore 
taken and the collections from Arizona and Texas bring the number 
up to one hundred and fifty-four. All are here mentioned, even if 
only for the value attached to record of exact locality, but many of the 
species are represented,by a considerable number of specimens and 
thus usually furnish some notes of value on variation or distribution. 

Family BLATTIDJE. 

i. PHYLLODROMIA GERMANICA Linnaeus. 

Blatta germaniat Linn.eus, ftynt. Nat., 12th oil., II, 1767, ]>. 688. 

One nymph of this species was taken at Glenwood Springs on 
August 18. 

a. BLATTA ORIENTALS Linnaeus. 

Blciia orientals Linnjbsus, 8yst. Nat., 10th eib, I, 1758, p. 424. 

Two specimens, both males, one at Denver and one at Pueblo in 
August, the latter by E. J. Oslar. 

3. ISCHNOPTERA UHLERIANA Saussure. 

* techwpUra, vMerkma Sausssrb, Rev. Mag. Zooh, XIV, 1862, p. 169. 

■ ’ G|te Specimen at Victoria, Texas, in June. 
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4 . PERIPLANETA AMERICANA Linngeus. 

BJatta amcTwrnm Lisxjsi h, S\>t. Xat., 10th ed., I, 1758, p. 424. 

This insect is very common in southern Texas, indeed amounting- to 
a veritable pest. It comes into the houses through the open windows 
and but for the ever-present canopy of netting over the beds in that 
part of the country would very probably establish itself as an unwel¬ 
come and very uncomfortable spiny bedfellow. Happily the netting 
prevents this, but unhappily the Aetnxtha hetuhiriu is not so easily 
excluded. 

A razor ease left for a couple of weeks in a drawer in one of 
Victoria’s leading hotels, had the covering nearly all eaten off by this 
large roach. The ordinary house species, Phyllodronuu yermanicu and 
Bhitta oriental! h % do not appear to be common in localities where this 
species thrives. 


5 . PERIPLANETA TRUNCATA Krauss. 

Pcrqthmrta trmwitu Krauss, Zool. Anzeiger, XV, 1892, p. 185.— Saussure and 
Zehntneu, Biol. Cent. Amer Orth., I, 1893, p. 74. 

Two female specimens of this species were collected in the laboratory 
of the boll weevil investigation at Victoria, Texas, in the early part of 
July, 1902. This is a new insect to the United States, but there can 
be but little doubt of the correctness of the identification. It is the 
variety u a” of Saussure and Zehntner. 

6 . HOMCEOGAMIA APACHA Saussure. 

JTomrrogamUt aparhn Saussure, Rev. Suisse de Zool., 1, 1893, p. 398. 

The collection of the l T . S. National Museum contains specimens of 
this species from Texas, Colorado, Arizona, and California. This is 
the first record of this species from the United States, though it seems 
to be not at all rare. Iloma'ogumw mlxiiaphaun Scudder seems some¬ 
what allied to this species, but Mr, Kehn, who has taken xnftdiaphana 
in New Mexico, says they are distinct. 

Family MANTIDjE. 

7 . YERSINIA SOLITARIA Scudder. 

} ermnia mlUarUt Scudher, Can. Ent., XXVIII, 1898, p. 209. 

Two immature specimens of this species were taken, one at Fort 
Collins and one at Golden, the former on August 9 and the latter on 
July 17. 
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8 . LITANEUTRIA MINOR Scudder. 

Stagmatoptrru minor Scudder, Kept. U. S. Geol. Burv. Nebr., 1871, p. 251. 

Females of what I take for this species were taken at (iolden and 
Fort Collins in August. The greedy habits of this species were 
recently noted.* 

Family PHASMIDJR 

9 . DIAPHEROMERA DENTRICUS Stkl. 

Dtaplieruniem dentncm Stal, Jtec. Orth., HI, 1875, p. 76. 

One male, June 21 , at Victoria, Texas. This specimen was on weeds 
by the roadside. Mr. Mitchell tells me that this tine large walking 
stick is not uncommon at times on grape vines in the river bottoms. 

Family AORIDIIDJE. 

SublUmily ^mX’TIOIlsrjK. 

io. TETTIX CRASSUS Morse. 

Tettix rnmn* Morse, Journ. N. Y. Ent. Soo,., VII, 18911, p 201. 

Two specimens of w T hat Professor Morse thinks is probably this 
species were taken at Platte Canyon on May 10 . The median earina 
of the thorax is marked with w r hite, strongly contrasted with the rest - 
of the insect. 


ii. TETTIX INCURVATUS Hancock. 

Taftt r htntrrattth Hancock, Amer. Nat., XXIX, 1895, pp. 751-782, fig. 1. 

Five specimens, Platte Canyon May 10, in company with T> c/mm*?. 
Dr. Hancock verified this determination. 

ia. PARATETTIX CUCULLATUS Burmeister. 

Tttrix cttrnflatHH Bitrmeistkr, Han<U>. Knt., II, 1828, pp. 558-659. 

One female at Fort Collins August 11. Professor Morse examined 
this specimen and pronounced the detennination correct. 

Subfamily 

13 . MERMIRIA TEXANA Bruner. 

Mcrmfoia. teeana Brdnbr, Proc. U. B. Nat. Mus., XII, 1890, pp. 58-54, pi. 1 , fig. 11 . 

One pair at Fort Collins on August 9, and one male nymph, which 
of thin species, at Salida on August % 

. » ■■ i . < . ..———-———.-* ———--— 

‘ l f’j ! 1 ’ ■ 1 1 1 . 1 ' News, XIII, 1902, p. 60. 
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14 SYRBULA ADMIRABILIS Uhler. 

Stnwhothrm mhniruhU^ Ujii/er, JTuc Ent Sue Plnla<l , II, 1S64, p. 558 

Both mature and immature specimens of both sexes taken at Victoria 
in June and July. 

15. ACROLOPHITUS HIRTIPES Say. 

Gryllux hniipes $ ay, Anier. Ent., Ill, IS2S, p 7S, pi xvxiv. 

The hfc green fool/' as Dr. Dyar and I christened this handsome insect, 
is very common along the eastern foothills, more than a hundred being 
taken, mostly at Golden. Young nymphs were taken early in May, 
and mature individuals began to appear about the middle of July. 

16. ERITETTIX NAVICULA Scudder. 

fhmphncerux nrinrttlu Scudder, Alin. Kept. Chief Eng., 1S76, p. 506. 

Three males, seven females, Sedalia June 12; Denver May 7; Boul¬ 
der May 27; Golden June 5. One of the females taken at Golden on 
June 5 is placed here with some hesitation. It is remarkable in hav¬ 
ing the pronotum uniformly fuscous dorsallv and without a trace of 
supplementary carince on the pronotum, though they are present on 
the head and diverge anteriorly'to meet the raised margins of the 
vertex. The upper half of the lateral lobes of the pronotum is pice- 
ous, a coloration unlike any other specimen of any species of this genus 
that I have seen. The original description of mo'intla offers no dis¬ 
tinguishing features to separate it from E. tritvtrhuttus* which was 
described from the female sex alone. In fact, the females of the two 
species, as I have them determined in the collection of the U. S. 
National Museum, are inseparable, but the males are very readily dis¬ 
tinguished, those of iuu'u'uht having the antenna* gradually enlarged, 
the club composing about one-third of the entire length, while in tn- 
rtmmtm the enlargement of the antenna? is abrupt, the club composing 
no more than one-sixth of the entire length. The Museum contains 
specimens of Mrieula from Wyoming and Colorado in considerable 
numbers. Triourhuttn* does not appear to occur in Colorado, all the 
Museum material being from Wyoming, Montana, and the Dakotas. 

17 . AMPHITORNUS BICOLOR Thomas. 

Steno}>othrm bimlor Tkomak, Ann. Kept. U. S. Geol. Surv. Terr., V, 1872, p. 465. 

Three males, eight females, Golden June 0 to 27; Fort Collins 
August 9 and 11; Denver July 7 and 16. 

18 , OPEIA OBSCURA Thomas. 

Oj'y<w'H))hus ohftmra Thomas, Ann. Kept. XJ. K. Geol. Surv. Terr., V, 1871, p, 466. 

One male, eleven females, Golden August 21; Sort Collins 
August 10. 
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xg. CORDILLACRIS CINEREA Bruner. 

Ochrilidea ehierca Britner, Proc. U. S. Nat. NIus., XII, 1890, pp. 513-5;;. 

Three males, one female, Salida August 21; Morrison June 25. 

20 . CORDILLACRIS CRENULATA Bruner. 

Ochrilulm rmndaUt Brunek, Proc. IT. 8. Nat. Mils., XII, 1890, pp. 51-52. 

Five males, two females, Montevista August 13; Morrison June 29; 
Denver July 16. 

21 . CORDILLACRIS OCCIPITALIS Thomas. 

Stenobothrux occipitalis Thomas, Rept. U. S. Geol. Surv. Torr., V, 1878, p. 81. 

Fourteen males, eleven females, Morrison June 23; Fort Collins 
August 9 and 11; Denver July 17. 

22 . PHLIBOSTROMA QUADRIMACULATUM Thomas. 

Stmobothnts quadrimaculatutn Thomas, Ann. Kept. IT. H. (tool. Sim. Terr., 11, 
1871, pp. 166, 280. 

Thirty-seven males, forty-four females. Golden July 12 to August 21. 

23 . ORPHULELLA PELIDNA Burmeister. 

Gomphocerus pelidna Burmeister, Handb. Ent, II, 1838, p. 650. 

One male at Victoria, Texas, in June, 1902, and two males from 
widely separated localities in Colorado, one from Grand Junction on 
August 17 and one from Fort Collins on August 10. The specimen 
from Texas is a little over the usual size, measuring as follows: 
Length of body, 20.5 mm.; elytra, 18 nun.; hind femora, 12 mm. 

The larger males of this species superficially resemble the dark 
form of the males of Syrlntla admlralnUn very closely. 

24 . ORPHULELLA PICTURATA Scudder. 

Orphulelht pietumta Scudder, Can. Ent., XXXI, 1899, pp. 178, 182. 

Many specimens of both sexes collected at Victoria, Texas, in Juno 
and July, some of them taken in cotton fields. This is a very variable 
species and there are both green and brown forms. 

25 . ORPHULELLA SALINA Scudder. 

Scudder, Can, Ent., XXXI, 1899, pp. 179, 185-186. 

from Colorado, one male at Montrose on August 17, 
hijraad Junction on July 7. 
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26. DICHROMORPHA VIRIDIS Scudder. 

Chloenltis rtrith* Scudder, Bost. Joum. Nat. Hist., VII, 1862, p. 455. 

Ch health brim urn Scudder, Proi*. Host. Soc. Nat. Hist., XVII, 1875, p. 510. 

Both Hexes of this species, together with the nymphs, were found 
plentiful at Victoria, Texas, in June and July. This species varies in 
the character of the lateral carinte of the pronotum, some having the 
carime parallel and others quite noticeably bowed out in the center, 
both forms occurring together. One specimen before me from Florida 
has the vertex abnormally acute. 1 have carefully studied the type of 
brumiea in the Museum collection and compared it with brown forms 
of viridis and lind no appreciable difference not covered by variation. 

I have therefore included it as a synonym. 

27 . STENOBOTHRUS CURTIPENNIS Harris. 

Lorustu cwrtijMnntH Harris, Cat. Ins. Mass., 1835, p. 56. 

One female at Montevista on August 13, one at Mancos on August 
lb, and one male and two female specimens from Cumbres on August 
14. The females from Cumbres have the elytra very short, but little 
more than half as long as the abdomen. 

28. GOMPHOCERUS CLAVATUS Thomas. 

Gomphocenat clamtus Thomas, Rept. IT. S. Geol. Surv. Terr., V, 1873, p. 96. 

Gomphoceras carpenter'd Thomas, Bull. l\ S. Geol. Surv. Terr., I, No. 2, ser. 

1874 , p. 65 . 

Gomphocentx depxydru Scudder, Daws., Rept. Geol., 49 Par., 1875, p. 344. 

Fourteen males and 17 females from the following points in Colo¬ 
rado: Baileys June 30 and July 3; Morrison on June 20, at an eleva¬ 
tion of about 7,000 feet; Boulder June 9; Rico August 16; Pine 
Grove July 18; Pikes Peak July 21; and at Chimney Gulch on 
July 21. 

From a study of these specimens and a long series in.the United 
States National Museum, it seems very clear that there is but one 
species. There is considerable variation among the different indi¬ 
viduals, especially the males, but no characters present themselves 
that warrant the retention of more than one name. McNeill, in his 
revision of the Tryxaninse, recognizes two species and gives a table 
for their separation, using the character of the anterior tibia? being 
clavate and distinctly suleate externally and size small, about 14 mm., 
to separate ehvmtus from dyjmedm^ w T hieh is described as having the 
fore tibife but slightly and regular^ expanded apically and size larger, 
about 18 mm. With these characters in mind I carefully examined 
the type material in the collection of the United States National 
Museum, which is composed wholly of male specimens. The type of 
davatus is 16.5 mm. long and the anterior tibige is moderately" 
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expanded, not distinctly elavate, and is very distinctly sulcate exter¬ 
nally, hut this sulcation is quite obviously due to shrinkage as the left 
tibia? is more conspicuously sulcate than the right one. Such shrink¬ 
age is not remarkable as the specimen was alcoholic and described 
after drying. The describe!* gives the length as 0.56 inch in length, 
which is practically 14 mm But, as above stated, the type really 
measures 16.5 mm. in length. AVhy Thomas gave this erroneous 
measurement is not clear, nor is it clear why McNeill used it as a 
synoptic character when he had the original type before him. 

The type of cacjh'iitt /v7, which is an admitted synonym of clamlm, is 
18 mm. in length, the fore tibia? strongly elavate and not at all sulcate 
externally. The type of clypmdiv is not at present in the l T nitod 
States National [Museum as mentioned by McNeill, nor is the original 
type a male from New Mexico, but females from farther north on the 
Souris River. 

The range of variation presented by the types of cltmitu* and car- 
pent* n 7 more than covers all variation found among the specimens of 
clepsydra * Therefore if cfftnriH* and carjx nh rii are s> nonymous, and 
I agree with McNeill in so considering them, r/yj>*< dra must also be a 
synonym. That this is a valid conclusion is pretty evident when 
a long series of specimens from different parts of the country and from 
various altitudes is examined. The anterior tibia* of the males vary 
considerably in the amount of apical expansion, though none examined 
are quite so conspicuously elavate as in the type of nu'penti vvV. The 
elytra of the males are also variable, reaching quite to the tip of the 
abdomen in some specimens and in others falling noticeably short of it. 
The elytra of the females also vary in length, but never nearly reach 
the tip of the abdomen, generally only about as long as the pronotuim 

29 . BOOPEDON NUBILUM Say. 

(fryflns tiuhiht* Nw, Journ. Arad. Nat. Hoi. Phi hid., IV, IH25, p. ItOS. 

This species was found quite abundant in open woodlands in the 
vicinity of Victoria, Texas, during the latter part of June and in July. 
Only mature individuals wore seen. 

30 . STIRAPLEURA DECUSSATA Scudder. 

fttinqdeu.ni <Ucumtfu Sctddkr, Aim. Kept. Chief I0n#. f 1870, p. 510. 

Nine males, 15 females, Golden May at); Sedalia June 15 and 
Denver May 10 to July 16; Baileys July 18; Boulder June 9. 

The foveols? of this species, according to McNeill 1 * tables in his 
revision of the Tryxalinse, are as long again as wide. Therefore those 
specimens could he called deli cat ul a as justifiably as they are called 
the foveolw arc usually but little longer than wide. 
ddkutula *nay prove to be forms of one species. 
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31 . AGENEOTETTIX SCUDDERI Bruner. 

Auhatru xcufhlrri Bruner, Proc V 8. Mat Mus., XIII, 1890, pp. 83-64 

Sixteen males, twenty-eight females. Golden June 19 -to July 27; 
Denver July 16; Fort Collins August 10; Cripple Creek July* 26; 
Montrose August 17. 


32 . AULOCARA ELLIOTTI Thomas. 

tftauronotn# rlliotti Thomas, Proc*. Acad. Mat Soi. Philad , 1870, p. 82 

Sixty nine males, sixty females, Denver July 16; Morrison July IS; 
Fort Collins August 10; Golden June 19; Durango August 15; Glen- 
wood Springs July 5; also two apparently full grown female nymphs 
at Golden on June 19. 

This large series of fresh specimens shows a remarkable range of 
variation, both sexes varying greatly both in color and size. The 
females are more variable in color while the greatest variation in size 
occurs in the opposite sex. The posterior femora vary from 10 to 14 
millimeters in the males and in the females the color i*anges from 
reddish yellow to fuscous and the elytra of both sexes vary from 
almost immaculate to quite conspicuously spotted with black. Some 
of the rufous tinted females approach pamllehun somewhat, inasmuch 
as the lateral carince of the thorax do not seem quite so much con¬ 
stricted mesially as usual and the disk of the pronotum is imicolorons. 

33 . AULOCARA FEMORATUM Scudder. 

Aulocara femnratam Scudder, Proc. Amer. Acad. Arts Sci., XXXV, 1899, j>p. 
54, 55-56. 

Four males and eight females referable to this species were taken 
at Fort Collins on August 19 and one pair at Denver on July 11; the 
latter were taken en copula. They all agree in having the elytra much 
more abbreviated than in elliotti and the pronotum is more generally* 
less ungulate. The tegmina of the males are immaculate but those of 
the females arc noticeably spotted with black, sometimes however quite 
dimly so. 

CIGIillPODIlSr^. 

34 . ARPHIA ARCTA Scudder. 

Arphia A ret a Scudder, Bull. U. S. Geol. Surv. Terr., II, 1876, p. 263. 

Arphia teporata Scudder, Aim. Rept. Chief Eng., 1876, p. 508. 

Eleven males, seven females. Golden May 23; Pine Grove July 8 
and 18; Baileys July 13; Platte Canyon May 10; Sedalia June 15; 
Denver May 10. Also collected at Williams, Arizona, on May 27, 
and June 9. The color of the hind tibial vary in color from clear 
yellow to blue. 
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same species. The type of tepnnthi has yellow „• • 

35 . ARPHIA LUTEOLA Scudder. 

Arphia Meolt ScunDER, Froe. Bust. Sue. Xat Uis-t., X\ II, !«'•', 1*- 
Quite common in cotton fields about Victoria, Texas. 

36 . ARPHIA PSEUDONIETANA Thomas. 

Tomoiiotux pseudontelaua Thomas, Pru«b Asad- 

- JJ. V, 7873, , 10, 

S£ «- “• 

Sixteen males, nine females, Denver July 1* Golden June 10 to 

collection of the U. b. lWionu, warranted. That oratlreps 

above wvnonomv, believing the change. < . 

»,»» 

*->• >«-»•« 

JX Aotring very eouspicuouhly a, the tn*vt to hejote the 

collector. 

37 . ARPHIA FRIGIDA Scudder. 

Arplmfrigidu Zcvm Daws., Bsp- geol. 49th par., 1875, F- 344. 

1 Golden May 29 to June 17; Sedalia 

«-i <*"- M..V U. * IT, 

Boulder May 22; Morrison June 29. 

38 . CHORTOPHAGA VIRIDIFASCIATA DeGeer. 

Atrydhm nridifnsdatum DeGebr, Mem., HI, 17i3,1>- ■* iW » I’ 1 - M ' u ’ flg ‘ 8 ‘ 

Both peon end brown form, of both .xe, ^ “™, 

monly around Victoria, Texas, in June and dulj- H 

: otjmd., tM,pWeH r ,d.^t 

SS"e£h^»Te^tl.rwere token at Denver, Pintle Canyon, nnd 
ST II these specimens were taken between May 10 and June- 
^ ‘ ’ % of *Jw form, except four females, and they™* 
ilL ’' ,'Schife variation exists in the amount of apical swell- 
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39. ENCOPTOLOPHUS COSTALIS Scudder. 

(Eihjioihi ru.'.lii/i'! Situi>i:ii, Best. Joum. Xat. Hist., VII, 1S62, p. 478. 

Found in cotton fields at Victoria, Texas, in Juno and July; not 
numerous. Six males and two females were taken at Fort Collins on 
August 9, and two males and two females at Golden on August 21. 

The males of this species bear quite a superficial resemblance to 
Camnula pdlucido^ but the reddish yellow tibiae of the latter will 
serve to readily separate them. The smaller size* low T median carina 
and, especially in the male, the proportionately broader elytra separate 
costalis from sordidw s\ 

40. CAMNULA PELLUCID A Scudder. 

iErfipotht )H'Uucid(( Scudder, Bnst Joum. Nat. Hist., VII, 1882, p. 472. 

Sixty-eight males, forty-six females, Cumbres August 14; Mont¬ 
rose August Id; Baileys July 18;.Rico August Id; Pikes Peak 
July 21; Cripple Creek July 2d; Chama, New Mexico August 14; 
Pine Grove July IS. 

This is a common insect throughout the elevated regions of Colorado. 

41. HIPPISCUS MONTANUS Thomas. 

« 

(Edijiorfn rntmtanm Thomas, Ann. Kept. IT. S. Cfeol. Bury. Terr., V, 1872, p. 4<>2. 

Three males, two females, Denver May 10. Identified bv Professor 
Bruner. Except for the obscured markings this species is very 
similar to II zapattern. 

42 . HIPPISCUS NEGLECTUS Thomas. 

(Edipotht netjlectu* Thomas, Proe. Acad. Nat. Be. PhilacL, 3870, pp. 81-82. 

Nineteen males, seven females, Baileys July 13; Chama, New 
Mexico August 14; Pine Grove July 8; Morrison June 29; Platte 
Canyon May 25; Chimney Gulch July 27; Pikes Peak July 21. 

Three of the males, one from Pikes Peak and two from Baileys, 
have the posterior tibiie pale yellowish with scarcely a trace of red. 

43 . HIPPISCUS SAUSSUREI Scudder. 

IVppiwm Mowtirri Scudder, Psyche, Yl, 1892, pp. 288, 302. 

One female specimen at Victoria, Texas, in June. 

44 . HIPPISCUS TUBERCULATUS Palisot de Beauvois. 

Atridium iuhereulatun* Paijhot dr Beaitvois, Ins. Air. Amer., 1817, p. 145, pi, iv, 

' % i. 


One female at Sedalia on June 15. 
Proe. N. M. vol. xxvi—02-53 
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45 . HIPPISCUS ZAPOTECUS Saussure. 

XmithijjpiiA znintern* Satssuke, Prodr. CEdip., 1884, p. 91 

Four male*, three females, Denver May 10 to June 17. Professor 
Bruner is the authority for this determination. 

46 . LEPRUS CYANEUS Cockerell. 

Lrpniit rymievst Cockerell, Ent. News, XIII, 1902, p. 305. 

Seven males, one female, Salida August 2-9. 

The wings of Z. wheeler* are a bright yellow, as plainly shown by 
the types. Therefore, the reference of blue-winged specimens to 
that specie>. as has so often been done, is erroneous. Z. cyr metis is a 
good species. 

47 . DISSOSTEIRA CAROLINA Linnaeus. 

Grit flux < Locmta ) carol urn Lixs.eus, Svst. Nat/, 10th ed., I, 1758, p. 433. 

Common throughout Colorado, specimens being taken on both sides 
of the mountains from Denver to Grand Junction. 

48 . DISSOSTEIRA LONGIPENNIS Thomas. 

t 

(Fdipodn fautjipeumn Thom\s, Ann. Kept. U. S. Geol. Surv.Terr., V, 1S72, p. 463. 

One male at Fort Collins August 9. A common species at times 
and is reported to come quite freely to light at night. 

49- SPHARAGEMON iEQUALE Say. 

Grifllw (rquah vSay, Journ. Acad. Nat. Sri. Philad., IV, 1825, p 307. 

Four males, three females, Denver July 16; Golden August 21; 
Fort Collins August 9. The specimens from Denver, two males, are 
not typical. They were identified by Prof. A. P. Morse. The median 
carina of the prothorax is somewhat elevated on the pronotum and 
scarcely at all on the metanotum, which is flat. The change from the 
elevated prozona to the scarcely carinate metazona is very abrupt. 
These specimens are also more slender than usual. 

50 , SPHARAGEMON ANGUSTIPENNE Morse. 

Sphttrctgemun angnttipenne Morse, Psyche, VII, 1895, pp. 295, 298. 

One female from Denver on July 16. 

51 . SPHARAGEMON COLLARE Scudder. 

'" Scitbper, Kept IT. 6. Geol. Surv., Nebr., 1871, p, 250. 

i'ij.SCwo females from Golden on June 1. 
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52 . SPHARAGEMON CR1STATUM Scudder. 

Rplmragemon rridatum Scudder, Proc. Bost. Soc. Nat. Hist., XVII, 1875, p. 470. 

Several specimens at Victoria, Tex., in June and July. 

53 . SPHARAGEMON HUMILE Morse. 

Sphnragemon hum He Morse, Psyche, VII, 1895, p. 292. 

Two males, one female, Golden J une 18 and August 21. 

54 . SPHARAGEMON WYOMINGIANUM Thomas. 

(Edipoda wyominghmmn Thomas, Ann. Kept. IT. S. Geol. Surv. Terr., V, 1872, 
p. 462. 

Three males, Fort Collins August 10; Golden June is. 

55 . DEROTMEMA CUPIDINEUM Scudder. 

Drrotmema rapid incum Scudder, Ann. Kept. Chief Eng., 1876, p. 518. 

Five males, six females, Montrose August 17; Grand Junction 
August 17; Palisades July 8. 

Not so common as I). haydeni* from which it may be separated by 
the narrower fuscous bands of the wings. 

56 . DEROTMEMA HAYDENI Thomas. 

(Edipoda haydeni Thomas, Rept. U. S. Geol. Surv. Terr., V, 1871, p. 460. 

Thirty-three males, twenty-seven females, Salida August 2 to 6; 
Montrose August 17; Durango August 15; Denver July 16; Fort 
Collins August 10; Golden June 19 to August 21; Monte vista August 13. 

Both red and yellow winged specimens, male and female, were taken. 
This species is very common in most localities throughout the State. 
Individuals with yellow wings were the more numerous. 

57 . MESTOBREGMA BOREALE Saussure. 

Pftinidia (Trttrhyrarhix) boreale Saussure, Prodr. (Edip., 1884, p. 164. 

One female. Golden June 5. 

The conspicuous character of this species is the unusually rugose 
pronotum. The top of the head is marked with several tortuous carinae 
and the frontal costa is traversed by a carina just below the ocellus. 
The wings are yellow at the base and the tip is hyaline; transverse 
black band a fourth as wide as the length of the wing with the costal 
shoot extending three-fourths of the way to the base; elytra regularly 
mottled with quite large fuscous spots. The posterior tibiaa are 
yellow. 

58 . MESTOBREGMA FUSCIFRONS Stal. 

Psinidiafuscifrons StAl, Rec. Orth., I, 1873, p. 134. 

Specimens of this species were collected in cotton fields at Victoria, 
Texas, in Jane. 
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59 . MESTOBREGMA KIOWA Thomas. 

CEdipoda kiowa Thomas, Ann. Rept. U. S. Geol. Surv. Terr., V, 1872, p. 461. 

Specimens, both mature and immature, were taken on the summit 
of Pikes Peak on snow fields, and a number of mature individuals of 
both sexes were taken at the following places in Colorado and New 
Mexico: Montevista August 13; Chama, New Mexico August 14; Fort 
Collins August 9; Denver July 16; Golden June 19; Morrison June 23. 

But one specimen, a female, was taken at Montevista, and its wings 
are pale citron basally. The same is true of four males from Chama, 
New Mexico, but all the others have the base of the wings hyaline. 
This appears to be quite constantly the case with specimens from 
opposite sides of the divide. 

6 0. MESTOBREGMA PLATTEI Thomas. 

(Ediporfa pluttei Thomas, Rept. U. S. Geol. Surv. Terr., V, 1873, p. 123. 

Seven males, seventeen females, Denver July 26; Chimney Gulch 
July 27; Pine Grove July 23; Golden June 6 and August 21. 

The distinguishing feature of this species seems to be the pallid 
coloring of the inferior posterior part of the lateral lobes of the thorax 
and the bands of the tegmina extending only across the costal half. 
The elytral markings resemble those of Triniewtrupi* j?#eudofasciatus. 

6 x. MESTOBREGMA PULCHELLA Bruner. 

Mextobregmn pulchelhnn Brc-xer, Proc. U. S. Nat. Mus., XII, 1890, p. 64-65. 

One male at Fort Collins August 9. This specimen agrees in every 
particular with Bruner's type in the U. S. National Museum. This 
species was omitted from Scudder’s catalogue. It is a true Mesto- 
bregma, and is very closely allied to M. Mmoa in markings, and may 
prove to be a synonym of that species. The color is its most distin¬ 
guishing feature, and that may be due to environment. The food 
plant from which it was described, JEurotia himvta , is recorded as occur¬ 
ring from the “Northwest Territories to western Nebraska, New 
Mexico, Nevada, and California. 

6 a. METATOR PARDALINUM Saussuxe. 

(Edtpoda pardcdiuum Saubsvre, Rev. Mag. Zool., XIII, 1861, p. 324. 

Nineteen males, twelve females. Fort Collins August 11; Morrison 
June 29; Golden June 19 and 30. 

Nine males and six females having the base of the wings yellow, but 
in every other particular like the red-winged specimens, were taken 
at the same localities and on the same dates. Very probably these 
' ,^|JObw-wliiged forms are the Mestobregma tmiGulomm of Saussure. 
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63 . PSINIDIA SULCIFRONS var.-AMPLICORNUS, new variety. 

(Plate LV, fig. 2.) 

Superficially resembling P. xulcifrons, but differing from typical 
specimens in several particulars. Color grayish mottled with fuscous; 
head as in mlctfronn; the antenna? are fuscous and greatly depressed 
in both sexes, and nearly twice as broad as those of typical a nlcifrom; 
pronotuni and elytra about as in xalcifrow s, except that the posterior 
margin of the pronotum of the female is apparently more sharply 
angulate. Wings with the black band usually somewhat wider than in 
xulcifrons , leaving slightly less of the tip free, the tip infuscated, more 
so in the male. Posterior femora slender and more flattened, the 
dorsal carina much more elevated and thinner than in typical aurfci- 
from; the posterior tibiae are quite uniformly blue, paling somewhat 
basally, those of the female much lighter colored than those of the 
male. The color of the tibia* may be expected to vary considerably 
in coloration when a number of specimens are examined. The size 
is about the same as that of mleift'ona, the measurements of the type 
specimens being as follows: 

Length of body, male, 21 mm., female, 28; antennae, male, 12 mm., 
female, 13 mm.; elytra, male, 19 mm., female, 24 mm.; posterior 
femora, male, 13 mm., female 16 mm. 

One male, one female, Victoria, Texas, June, 1902. 

Type No. 6602, U.S.N.M. 

64 . CONOZOA WALLULA Scudder. 

Pmnidia v'ulhila Scudder, Kept. U. S. Ent. Comm., IX, app., 1881, pp. 27-28, pi. 
xvn, figs. 13, 14. 

Thirteen males, four females. Grand Junction July 7 and August 
17; Montrose August 17. 

65 . TRIMEROTROPIS BRUNERI McNeill. 

Hadrotettix gracdis Scudder, Psyche, IX, 1900, pp. 67-68. 

T'rlmerotropis bninert McNeill, Psyche, IX, 1900, p 31.— Sc udder, Proc. Jlavenp. 
Acad. Nat Se., IX, 1902, p. 37. 

Two females, Sedalia July 11. 

66 . TRIMEROTROPIS CITRINA Scudder. 

Trhnerotrojm citrina Scudder, Bull. U. S. Geol. Surv. Terr., II, 1876, p. 265. 

This species has been taken at various places in Colorado. One 
male specimen taken at Golden has the black band on the wing some¬ 
what broader than usual. 
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67 . TRIMEROTROPIS GRACILIS Thomas. 

Oedipoda gracilis Thomas, Ann. Kept. U. S. Geol. Surv. TeiT., V, 1871, p. 461. 

Derotmema lickenomm Scudder, Proc. Amer. Acad. Arts Sci., XXXV, 1900, pp. 

394-395. 

Eight males, four females, Durango August 15. 

The color of this insect makes it almost invisible when at rest on the 
naked ground. 

68 . TRIMEROTROPIS LATICINCTA Saussure. 

Ti'imt nAropis laittincia Saussure, Prodr. CEdip., 1884, pp. 169, 170. 

Two males, three females. Fort Collins August 19; one male, two 
females. Montrose August 13; one male. Grand Junction August 17; 
two females, Denver July 16; one female. Baileys July 30; two males, 
Goklen August 21. 

The males are somewhat variable in size, the measurements of the 
elytra ranging from 24 to 29 mm. It was quite unexpected to find 
this species so common and widely distributed. By the table given by 
McNeill these specimens run very persistently to this species. 

69 . TRIMEROTROPIS MODESTA Bruner. 

Trimerotropis modest** Bruner, Proc. V. S. Nat. Mus., XII, 1890, p. 72. 

Six males, two females, Durango August 13; and Golden July 27. 

The type of this species has the elytral bands quite distinct, decid¬ 
edly more so than the greater number of specimens. At Golden it 
occuiTed up in the gulch in the foothill fauna. This is the first rec¬ 
ord of its occurrence east of the Rocky Mountains. 

70 . TRIMEROTROPIS MONTICOLA Saussure. 

Trimeroiropis mmUicola Saussure, Prodr. GEdip., 1884, p. 170. 

Seven males, five females. Cripple Creek July 26; Baileys July 13; 
Golden June 17 and July 27; Pikes Peak July 21; Denver July 22. 

One of the females from Baileys has the black transverse band of 
the wing scarcely one-sixth as broad as the length of the wing and 
interrupted along the first anal vein. This specimen is also smaller 
than usual, the elytra measuring 25 mm. and the posterior femora 12 
mm. All the specimens are from the foothill fauna except those from 
Denver, These Denver specimens, however, agree perfectly with 
specimens from Pikes Peak and other high altitudes. 

71 . TRIMEROTROPIS PSEUDOFASCIATA Scudder. 

THwrofropiir pseudofasciata Scudder, Ann, Kept Chief Eng,, 1876, p. 514. 

eight males, four females. Chimney Gulch July 27; Pine Grove 
Jaljr ^ August 1; Durango August 15. 
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The posterior tibise of this species vary in color from yellow to dis¬ 
tinctly blue. The type, according to McNeill, should be in the collec¬ 
tion of the National Museum but can not now be found. 

72 . TRIMEROTROPIS SIMILIS Scudder. 

Triwerotropix mmdis Scudder, Kept. U. S. Ent. Comm., II, app., 1881, p. 27. 

Ten males, three females, Platte Canyon May 23; Pine Grove July 
8 ; Palisades July 8; Salida August 6; Golden July 11; Chimney Gulch 
July 27; Morrison June 27. 

All these specimens were taken in the foothill fauna, and they do 
not seem to occur on the prairie. There is some variation in the 
elytral bands, some specimens having them much more contrasted than 
others. 

73 . TRIMEROTROPIS VINCULATA Scudder. 

Trimerotmpix rineulatn Scudder, Proc. Rost. Sot*. Nat. Hist., XVIII, 1876, p. 270. 

Twenty males, fifteen females, Platte Canyon May 25 and July 10; 
Sedalia July 11; Montrose August 17; Montevista August 13; Salida 
August 0; Palisades July 8; Delta July 9; Fort Collins August 9; 
Denver June 21; and Grand Junction July 7. 

74 . CIRCOTETTIX AZURESCENS Bruner. 

Tmnerotropifia2urescen8 Bruner, Proc. TJ. S. Nat. Hue., XII, 1890, pp. 69-70. 

Trimerofropis perplesa Bruner, Proc. U. S. Nat Mus., XII, 1890, pp. 74-75. 

One male, Montrose August 17; One female. Foil Collins August 10. 

This is a true circotittix, the radials of the wings being distinctly 
swollen. The above synonymy is based upon a study of type speci¬ 
mens. 

75 . CIRCOTETTIX CARLINIANUS Thomas. 

% 

(EHpod a carl hi tanas Thom Proc. Acad. Nat. hk*i. Philad., 1870, p. 81. 

Six males, eight females, Fort Collins August 10; one male, Morri¬ 
son June 29. 

One of the male specimens has the hyaline portion of the wings 
extending quite to the base in the anterior and middle fields. 

76 . CIRCOTETTIX SUFFUSUS Scudder. 

Trime.rotripis suffnsas Scudder, Bull. t T . S. Geol. Surv. Terr., II, 1S76, p. 265. 

Trimerotropfo Columbia Scudder, Kept Ent. Soc. Ont., XXIII, 1893, p. 77. 

Three males, one female, Chama, New Mexico August 14. 

77 . CIRCOTETTIX UNDULATUS Thomas. 

<Edipoda undulatax Thomas, Aim. Rept. U. S. Geol. Surv. Terr., V, 187 1 , p. 460. 

Twenty-six males, twenty females. Chimney Gulch June 19; Baileys 
July 13; Pine Grove July 18 and 27; Golden, in foothills, July 27; 
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Chania, New Mexico August 14; Eico August 16; Oumbres August 
14; Durango August 15; Pikes Peak July 21; Cripple Creek July 26. 

This common species is one of the noisiest insects that inhabit the 
canyons. 

78 . CIRCOTETTIX VERRUCULATUS Kirby. 

LftruMa remionlatm Kirby, Faun. Bor. Amer. } IT, 1837, p. 250. 

Eight males, one female. Pine Grove July 10 and 23; Platte Canyon 
May 25. 

This is even a more noisy species than C 1 vnfhdatus* They fly dur¬ 
ing the hottest part of the da t v and the sharp crackling noise made by 
their wings may be heard for long distances. On quiet days 1 have 
distinctly heard them for almost or quite half a mile. Often they will 
remain suspended almost stationary in the air, making the welkin ring 
with their shrill crackling. 

7 g. HADROTETTIX TRIFASCIATUS Say. 

Gnjlhi* trijamatua Say, Amer. Ent., Ill, 1828, p. 78, pi. xxxiv. 

One female at Victoria, Texas on July 10, and many specimens of 
both sexes, both mature and immature, in Colorado at Denver, Golden, 
and Fort Collins from June 7 to August 10. 

This is apparently not a common insect in southern Texas, though 
farther north it is very common, as indicated by the above records. 
At Victoria 1 saw but the one specimen and no nymphs. 

8 o. HELIASTUS GUANIERI, new species. 

(Plate LY, ti£. 3.1 

Of small size, pale testaceous, scarcely paler below. Head promi¬ 
nent, nearly smooth, face almost perpendicular; eyes small, subglobu- 
lar, about half as long as the infraocular part of the genie; antennas 
long, about four-fifths as long as the posterior femora, fine and filiform 
in the female, coarser and slightly flattened apically in .the male. 
Pronotmn constricted mesially, flaring both in front and behind, 
anterior margin slightly rounded, mesially subimmarginate, posterior 
margin obtuse-angularly rounded; median earinse almost obsolete except 
on the metanotum where it is present as a fine raised line; lateral 
earinae present only posterior of the typical sulcus and there very 
rounded; descending lobes of the prGnotum apically subtruncate, in 
no wise descending below the free pleural lobes anterior to them. The 
tegmlna extend to or slightly beyond the tips of the hind femora and 
are quite broad, about one-fifth as broad as long, the tips well rounded 
and the anterior and posterior margins about equally rounded, uni¬ 
formly pale testaceous or with more or less maeulation, along the 
posterior margin generally with separate and distinct fuscous spots. 
Intercakry veto absent. Wings hyaline, veins greenish. Fore and 
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middle legs more or less distinctly banded with black, posterior femora 
pale testaceous, paler below and on the inner side, dorsally and on the 
upper part of the outer face marked by two oblique dark bands, one 
median and one subapical; hind tibiae red, paling somewhat on the 
basal fourth; spines red at the base, the apical half black. 

Length of body, male, 14 mm.; female, 19-20 mm.; antennae, male, 
7.5 mm.; female, S mm.; elytra, male, 11 mm.; female,. 15-16 mm.; 
hind femora, male, 9 mm.; female, 9.5-lu mm. 

Type .—No. 6600, U.S.N.M. Described from specimens from Colo¬ 
rado collected by G. Guanier at Pueblo many years ago. I collected 
one specimen, a female, at Fort Collins, on August 11, and the U. S. 
National Museum contains specimens from Douglas County, Kansas, 
and others labeled fcfc Colorado. 11 

This species is probably the nearest allied to ILIiastm mini muz* hut 
the long antennae and the red hind tibia?, together with the habitat, 
will serve to separate them. 

Regarding the posterior tibiae of II. minium*. Professor Morse 
writes me as follows: 11 Hind tibia? of TMiaxtu* minhna* are luteous— 
pale yellowish buff—probably almost ivory white in life. 11 

81 . BRACHYSTOLA MAGNA Girard. 

Brarhypeptux magnux Girard, Marcy, Expl. Red River, 1853, p. 260, pi. xv, 
figs. 1-4. 

Several specimens, mature and immature, at Golden, on poppy 
plants in July. Bt'aehypeplu# vrrescem Charpenter is very probably 
a synonym of this* species. If such should prove the case, the name 
viresct'NS would have preference, being established several years 
previous to magnet. 

Subiamily ACRIDII]Sr3E. 

82 . T/ENIOPODA FECTICORNIS Walker. 

Rhomalm pertirnrah Walker, Cat. Derm. Salt., Ill, 1870, p. 538. 

Timiopotlti phiirormx Stal, Rec. Orth., I, 1873, p. 51.— Thomas, Kept. U. S. 
Geol. Surv. west 100 merid., V, 1875, p. 898.— Scudder and Cockerell, 
Proc. Davenp. Acad. Sci., IX, 1902, p. 39. 

Specimens of this fine insect were sent to the Division of Entomology 
by Mr. E. Meyenberg, of Pecos, Texas, with the statement that they 
were taken at the base of the foothills of the Guadalupe Mountains. 

This species does not appear in ScuddeFs catalogue. 

83 . DICTYOPHORUS RETICULATUS Tbunberg. 

Dictpophorus retirulatux Thuxberg, Mem. Acad. St Petersb., V, 1815, p. 259. 

This handsome insect is quite common in some cotton fields about 
Victoria, Texas, where it matures about the end of June* The cou- 
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spicuously marked nymphs are no less striking in appearance than the 
mature individuals, in fact being easier seen at a distance than the 
imagoes. 

An apparently unrecorded fact regarding this species was noted in 
the field. Both sexes, but especially the males, when disturbed make 
a distinct simmering or bubbling sound, high-noted, but of small vol¬ 
ume. Upon investigation, this sound was found to proceed from a 
gland, probably a modified spiracle, opening from the side of the body 
above and slightly behind the middle coxa?. The sound is produced 
by the insects forcing out very minute bubbles of a clear liquid, caus¬ 
ing a sound sufficiently loud to be heard for some distance. Whether 
this liquid has repelling properties and the resulting sound purely 
mechanical, or whether the production of sound is the main object of 
the mechanism, was not determined. 

84 . SCHISTOCERCA ALU T ACE A Harris. 

Acrid} nm nlutavea Harris, Ins. Inj. Veg M 1841, p. 139. 

One female specimen at Grand Junction August IT, and one male by 
Oslar, labeled “Colorado.” 

85 . SCHISTOCERCA AMERICANA Drury. 

Gnjllm amencaua Drury, Ill. Nat. Hist, I, 1770, p. 128, pi. xlix, fig. 2. 

This species is quite common at times in the cotton fields of Texas. 
Several specimens were taken at Victoria in June and July. 

86 . SCHISTOCERCA OBSCURA Fabricius. 

GrtfUm ohwura Fabricius, Suppl. Ent. Syst., 1798, p. 194. 

One large female from Quero, Texas July 11. 

87 . SCHISTOCERCA SHOSHONE Thomas. 

Acrid turn xhyxhone Thomas, Proc. Acad. Nat. Sci. Philad., 1873, p. 165. 

Two large females from Yuma, Arizona, and one male from Phoe¬ 
nix, Arizona. Immersion in alcohol seems to discolor these insects to 
a considerable extent, changing the green to light brown and the color 
of hind tibue from red to yellow. 

88 . PARAIDEMONA MIMICA Scudder. 

Paraidcwona mimim Scudder, Proc. T. S. Nat. Mus., XX, 1897, pp. 42, 43-44, 

pi. in, fig. 10. 

Many specimens of both sexes in cotton fields in the vicinity of Vic 
toria, Texas, in June and July. This seems to be the common species 
in that section of the State, no other species being represented among 
' thof, mmy specimens examined. It is quite variable, both in size and 
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89 . HYPOCHLORA ALBA Dodge. 

Pezotettu alba Dodge, Gan. Ent., VIII, 1876, p. 10. 

Two males and three females at Fort Collins August 9, and one 
female at Boulder on August 13. 

90 . HESPEROTETTIX PRATENSIS Scudder. 

Ilenperotettn prat east is Scudder, Proc. V. S. Nat. Muh., XN, 1S97, pp. 57, 64-66, 
pi. v, fig. 3. 

Four males, two females, Pine Grove July IS, and Grand Junction 
July 7. 

91 . HESPEROTETTIX SPECIOSUS Scudder. 

Pezotettu xjiecioxiis Scudder, Rept. U. S. Geol. Kurv. Nebr., 1871, p. 250. 

Found quite common in long grass in southern Texas in June and 
July. It apparently matures in that section about the end of June. 
A number of specimens were taken in cotton fields. 

92 . HESPEROTETTIX VIRIDIS Thomas. 

C'aloptenux nrtdu Titomas, Ann. Rept. V. S. Geol. Surv. Terr., V., 1872, p. 450, 
pi. n, fig. 3. 

Ten males, nineteen females, Pikes Peak July 21: Golden June 19 
to August 21; Fort Collins August 11; Denver July 16. 

Males of this species are quite variable in size. 

92 . ^OLOPLUS CHENOPODII Bruner. 

Pezotettu' chenopodii Bruner, Ins. Life, VII, 1894, pp. 41-42. 

Numerous specimens of this interesting, species were taken at Pali¬ 
sade July 8 in a patch of low' prickly shrubs just across the railroad 
from the .station, which I suppose is the Chenipodaeeous plant on 
which the species was originally recorded as feeding. Specimens were 
also taken at Grand J unction and Delta. They were seen mating at 
the latter place on August 17, and on the latter date some apparently 
full grown nymphs were taken. These nymphs were uniformly light 
yellowish in color and the thorax more tectifomi than in mature indi¬ 
viduals. Among the mature specimens taken were some individuals 
almost unicolorous, without fuscous markings. 

94 . iEOLOPLUS PLAGOSUS Scudder. 

Pezoiettixplagosux Scudder, Ann. Rept. Chief Eng., 1876, p 504. 

Numerous specimens from the side of Tenderfoot Mountain, just 
across the railroad from the station at Salida from August 1 to 7. 
They were very common and frequently found mating. One female 
specimen was also taken at Sedalia and the color of that specimen is of 
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a decidedly yellowish cast, radically different from the dark-brown 
color that characterized all the Salida specimens except one which was 
colored similar to the Sedalia specimen. 

95 . iEOLOPLUS REGALIS Dodge. 

Caloptenu# regah& Dodge, Can. Ent., VIII, 1876, pp. 11, 12. 

’Four males, four females. Fort Collins August 10, 

Some specimens have the elytra greenish, but generally they are 
brownish. One pair was taken mated. 

96 . iEOLOPLUS TURNBULLI Thomas. 

Caloptenu* turnbuffi Thomas, Ann. Kept. U. S. Geol. >Snrv. Ten*., V., 1872, p. 452, 
pi. 11 , fig. 10. 

One male, one female. Delta July 13. 

These specimens are unusually brachypterous, the elytra covering 
but little more than half of the abdomen. The female is also smaller 
than usual, but otherwise both specimens are typical. The posterior 
tibia* are variable in color, those of the female greenish yellow with 
a pallid subbasal annulus, while those of the male are testaceous 
merging into pale reddish on the basal third. The measurements of 
these two specimens are as follows: 

Length of body, male and female. 16 mm.; antenna?, male, 5 mm.; 
female. 4 mm.; pronotum, male and female, 3.5 mm.; elytra, male and 
female. 7 mm.; posterior femora, male, 7.5 mm.; female, 8 mm. 

97 . MELANOPLUS ALTITUDINUM Scudder. 

PezoieUix altitvdinum Sctdder, Proc. Bost. Soc. Nat. Hist., NX, 1S79, p. 86 . 

Mdnnoplus hurotii Blatchley, Psyche, VIII, 1898, pp. 195, 196. 

Seven males, eight females, Pine Grove July 18, at the head of a 
side gulch nearly a thousand feet above the town. Also one pair from 
Pikes Peak July 21 , one female above Boulder June 9, and one male 
above Golden June 17. 

The elytra of these specimens are somewhat variable in length, in 
the male sex varying from 1.75 to 6 mm. There are several speci¬ 
mens of this species in the U nited States National Museum named by 
Dr. Scudder, and the male tegmina vary from 5.5 to 9.5 mm. and the 
female tegmina vary from 7.5 to 11 mm. in length. But these higher 
measurements seem exceptional, the usual length of elytra being about 
6 mm. in the males and 7 mm. in the females. Types of Mdamjilu# 
huroni Blatchley are in the National Museum and seem to be identical 
with specimens of iilttiudinvm from various localities in the West. It 
is not dear, why Dr. Scudder placed this species in the Borckii series 
genus, as it surely does not belong there. 
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98 . MELANOPLUS ATLANIS Riley. 

Caloptenm atlani* Riley, Ann Kept. Ins. Mo., VII, 1875, p. 169. 

This species was taken at various points in Colorado on both sides 
of the divide. Specimens were also taken on the summit of Pikes 
Peak on snow Helds on July 20. The color of the posterior tibia? vary 
from bright red to yellow and blue. 

99 . MELANOPLUS BIVITTATUS Say. 

Grylhts biritfatus Say, Journ. Acad. Nat. Sci. Philad , IV, 1825, p. 308. 

Six males, twelve females, Denver July 16; Golden June 19 and 
August 21; Fort Collins August 10. 

A pair from Fori Collins is brachypterous, the wings covering but 
little more than half of the abdomen. The male is quite small, meas¬ 
uring as follows: 

Length, 22 mm.; elytra, 9 mm.; hind femora, 12 mm. 

100 . MELANOPLUS BOWDITCHI Scudder. 

llelctmplm bowditchi Scudder, Proc. Bost. Soc. Nat Hist., XX, 1879, p, 72. 

Two males, six females, Fort Collins August 9; Salida August 6; 
also one male from Williams, Arizona. The Colorado specimens have 
the male furcula shaped considerably like those of 3€ p ictus as illus¬ 
trated on Plate XI of Scudder’s Revision of the Melanopli. The speci¬ 
men from Arizona has these organs more rounded out on the inner 
side than usual. Some specimens from Salida are in the collection of 
the Colorado Agricultural College labeled “ bowditchi or n. sp."’ 

101 . MELANOPLUS COCCINEIPES Scudder. 

Melunoplus coccinripes Scudder, Proc. Amer. Phil, Soc., XXXVI, 1897, pp. 

26, 34. 

Thirteen males and eleven females from Golden, Denver, and Fort 
Collins from July 11 to August 23. 

102 . MELANOPLUS COLLINUS Scudder. 

Melanoplvs roUmm Scudder, Proc. Bost. Soc. Nat. Hist., XIX, 1878, p, 285. 

One male specimen taken at Fori Collins August 10. This speci¬ 
men is indistinguishable from specimens from Virginia and Canada. 
It has not, I believe, been recorded from Colorado before. 

103 . MELANOPLUS COLORADUS, new species. 

(Plate LV, Figs. 1, 1«.) 

One male specimen from Palisade July 8. 

Of ‘medium size, testaceous, very closely related to J£ propmquus 
in general appearance. Head quite prominent* fiavo-testaceous, darker 
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above with a scarcely discernible trace of a postocular band, though 
with more specimens there would probably he some variation in this 
respect. The vertex is tumid and slightly elevated above the thorax; 
interspace between the eyes about as broad as the basal segment of 
the antennse: frontal costa subequal, flat, biseriatelv punctate above 
the ocellus, below shallowly sulcate, just failing to reach the clvpous; 
eyes moderately prominent, a little longer than the inf racular part of 
the gense; antenna* flavo-testaceous, about three-fourths as long as the 
posterior femora. Pronotum very slightly enlarging from in front 
backward, the carime as in 31. propinqum; color testaceous with a 
black postocular band on the prozona, not extending onto the meta- 
zona; front margin truncate, scarcely at all flaring, hind margin 
obtusangulate. Prosternal spine and mesosternal foramine as in 
pmphit±wun. Tegmina considerably passing the posterior femora, 
very slender in form and uniformly testaceous, immaculate. Fore and 
middle femora considerably swollen, hind femora very pale testaceous 
above, paler below, without bands, but with black genicular arcs. 
Posterior tibhe uniformly red, spines wholly black, eleven in number 
in the outer series. Extremity of abdomen quite noticeably clavate, 
moderately recurved, the supraanal plate strongly depressed apically, 
almost hidden by the more than usual developed pallium, lateral mar¬ 
gins moderately elevated, median sulcus moderately deep with narrow, 
elevated margins; furcula two-thirds as long as the supraanal plate, 
broad and touching at the base for a third of their length and quite 
thin, narrowing abruptly to half their basal width and continuing as 
cylindrical oval terminating fingers, slightly curving inward; cerci 
relatively broader than those of prop/ntjuu*, tapering more on the 
upper side than on the lower and obliquely truncate apically, the upper 
edge of the apex bluntly acute; subgenital plate as in projunquux. 

Length of body from head to tip of the abdomen, iil mm., antennse, 
8 mm., elytra, 18 mm., hind femora, 12 mm. 

Type.— No. 6599, U.S.N.M. 

The broader cerci, pallid lower surface of the posterior femora, and 
the habitat will serve to separate this species from its nearest ally, 
M. jtropinquu*. It belongs to the femur rubrum series. 

104 . MELANOPLUS DIFFERENTIALS Thomas. 

ArrhVnm differential^ Thomas, Trans. Ill. St Agrie. Sol*., V. 1865, p. 450. 

Many specimens at Victoria, Texas in June and July and on both 
sides of the divide in Colorado. At Grand Junction I took a number 
of fine large specimens of both sexes on August IT that were uni¬ 
formly brownish in color and very large. In Texas they were very 
numerous along roadsides in rank weeds, flying up in swarms at the 
approach of the buggy. In the streets of Denver black individuals 
were taken on several occasions. 
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105. MELANOPLUS FASCIATUS Walker. 

Cnhqiti’TiiiH f< if‘minx Walker, Cat. Perm. Halt.. IV, 1870, j>. 680. 

Two males at Pine Grove on J uly 18. 

106. MELANOPLUS FEMUR-RUBRUM De Geer. 

AtTidiiunjeiiiur-rubram De Geer, Mem., Ill, 1773, p 498, pi. xlii, fig 5. 

Two males, twenty-seven females, Monte vista August 13; Golden 
August 23; Fort Collins August 10; Denver July 10; Montrose 
August 13; Glenwood Springs August IS; Grand Junction August IT; 
Palisade July S; Mancos August 16. 

107. MELANOPLUS FLABELLATUS Scudder. 

MelanophwJlubel/otiis Scudder, Prut*. Bust. See. Nat. Hist., XX, 1879, pp. S2-83. 

This species was found mating m considerable numbers in the edge 
of an open piece of woods near Victoria, Texas on June 28. 

108. MELANOPLUS FLAVIDUS Scudder. 

Mrfauoplux Jlandu# Scudder, Proe. Bost. Soc. Nat Hist., XX, 1879, p. 74. 

Nine males, thirteen females. Golden June 19 and August 21; Fort 
Collins August 11. 

Some of these specimens are quite brightly yellowish and others are 
quite uniformly brown, except the posterior tibiae. Some specimens 
have the lateral lobes of the pronotum with a black postocular band 
and some are unicolorous. All have the hind femora bifasciate with 
fuscous above. 

109. MELANOPLUS GLADSTONI Scudder. 

Mrftmoplu* gladutoni Scudder, Proc. Airier. Phil. Sou., XXXVI, 1897, pp. 23, 33. 

Eleven males, ten females. Golden August 21; Fort Collins August 9. 

The specimens from Colorado and Nebraska mentioned by Scudder 
on page 230 of his revision of the Melanopli agree exactly with this 
lot from Colorado, otherwise these would have been treated of here 
as amspei'sus, for gladxtvni and that species must be very similar, in 
fact, Colorado specimens in the collection of the Colorado Agricul¬ 
tural College are labeled as consperms. The cerci of some of the 
specimens, both of the present lot from Colorado and those mentioned 
above from Nebraska, are apieally bent inward at almost a right 
angle. It may be that they are the true conspersus, and gladstani 
occurs only further north. Or,’still more likely, gladstoni and can- 
spei'sus are forms of one variable species. To settle this the type of 
compersus, or typical examples, must be seen. 
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no. MELANOPLUS INFANTILIS Scudder. 

J felawtphm mfnntthx Sltdder, Proe. Bust. Soe. Nat. Hist., XX, 1879, i>i». 85-(>7. 

Ten males, eight females, Baileys July 13; Cripple Creek July 2(5; 
Fort Collins August 10; Morrison June 27; Denver July 16. 

III. MELANOPLUS INTERMEDIUS Scudder. 

Melanophis intermedin* Scl*l>i>er, Proc. Amer. Phil. Sou., XXXVI, 1897, pp. 20, 82. 

- Twenty males, nineteen females, Montrose August 17; Glenwood 
Springs August IS. 

H2. MELANOPLUS LAKINUS Scudder. 

Pezotctiu' hihnmt Scuddeii, Pioe. Bust. Sue Nat. Hist., XX, 1879, pp. 79-80. 

Six males, four feimi es. Fort Collins, August 0. One pair mating. 

113. MELANOPLUS LATIFERCULA, new species. 

(Plate LV, fig. 4, * 1 .) 

One male from Cumbres, Colorado, August 14. 

A braehypterous species of small size and very dark fuscous in 
color; head moderately prominent, dark fuscous above and on the 
upper portion of the geme, elsewhere dark ashen except for a broad 
piceous postocular band; vertex elevated considerably above the pro- 
notum, somewhat tumid; interspace between the eyes noticably broader 
than the basal segment of the antenme; frontal costa but slightly 
broader than the space between the eyes, with the margins parallel 
and punctate throughout, very shallowly suleate at and below the 
ocellus, just failing to reach the clypeus; eyes neither large nor prom¬ 
inent, a little longer than the infraocular part of the genee. Antenna? 
fuscous, two-thirds as long as the posterior femora. Pronotum sub¬ 
equal, very slightly enlarging posteriorly, uniformly dark fuscous 
except for a broad, slightly broken, postocular stripe which does not 
extend on to the metanotum; the disk passes into the perpendicular 
lateral lobes with an abrupt turn, making the lateral carinse well 
marked; front border truncate, in no wise flaring to receive the head; 
posterior border very obtusely angled, the angle rounded; prosternal 
spine short, erect, subquadrate, and bluntly rounded at the apex; 
interspace between the mesosternal lobes quadrate, metasternal lobes 
approximate. Tegmina abbreviate, but little longer than the pronotum, 
overlapping and apically pointed, immaculately fuscous; fore and mid¬ 
dle femora quite strongly tumid, the anterior ones the more so; hind 
femora quite stout, dark fuscous except below where they are dark 
, redj with darker geniculations preceded by a pallid band: spines black 
to the base, ten in number in the outer series. Tip of the abdomen 
J$cfrcely elavate, considerably upturned, the supraanal plate apically 
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concealed by the ample pallium and with the sides partially hidden 
beneath the short broad inf racercal plates which overlie the borders of 
the supraanal plate in this species; the median sulcus narrow with 
moderately elevated margins; furcula well developed, half as long* as 
the supraanal plate and very broad, nearly half as broad as long, 
touching at the base and narrowed distally to a broadly rounded apex, 
the narrowing more on the inner side; cerci very broad, about twice 
as long as the basal width, tapering but little and that on the under 
side of the apical third, the tip broadly rounded, the whole gently 
upcurved but scarcely inclined inwards; subgenital plate black, the 
tip elevated a little above the lateral margins and narrowly and shal¬ 
lowly but distinctly notched. 

Length of body, 16 mm.; antenna 1 , 6.5 mm.; prune turn, 4 mm.; 
elytra, 5 mm.; hind femora, 9.5 mm. 

Tyj)t\ —Xo. 6601 U.S.X.M. 

This species appears to belong to the mancus scries. 

114. MELANOPLUS MINOR Scudder. 

Caloptenus minor Scudder, Pioc. Bout. Sot*. Nut. llist., XVII, IS75, p. 47K. 

Sixteen males, sixteen females, Glenwood Springs July 5; Sednlia 
June 15 and 21; Denver July 16. 

115. MELANOPLUS OCCIDENTALS Thomas. 

Caloptenm* accidental us Thomas, Ann. Kept. U. 8. Geol. tiurv. Terr., V, 1N72, p. 
453, pi. n, flff. 2. 

• Seventy-four males, forty-nine females. Cripple Creek J uly 25; Mor¬ 
rison June 29; Golden June 19 and July 11; Boulder June 9; Durango 
June 12; Denver July 16; Pikes Peak July 21; Fort Collins August 
10; Baileys July 30; Sedalia June 21; Glenwood Springs July 5. 

Though the type of both this species and JI. ct nits ft us are in the 
Museum collection I can iind no stable character for separating them. 
The latter is the larger species, considering only the types, hut with a 
series, such as the one now before me, that is seen to be inadequate 
for their separation. As for the tubereled subgenital plate of occi¬ 
dental ix, as given by Scudder for the separation of that species from 
eunefitm, I must confess an inability to make anything out of it. The 
cerci of cuneat us seem however to be shorter and inferioriy more 
lobed than in occidental'us. 

The males of this species, as represented by this series, vary in 
measurements as follows: 

Length of body, 19 to 23 mm.; elytra, 8.5 to 16 mm.; hind femora, 
10 to 11 mm. The specimen from which the minimum measurement 
of the elytra was taken was collected at Glenwood Springs on July 5, 
and is an unique specimen of its kind so far as recorded, no other 
known individual having elytra less than 12 mm. in length, 

Proe. X. M. vol. xxvi —02 -54 
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n6. MELANOPLUS PACKARDII Scudder. 

Melrtuoplux jHtckardii Scudder, Proc. Bopt. Roc. Nat. llist, XIX, 1878, p. 287. 

One female specimen in cotton field, at Victoria, Texas, in late Juno; 
apparently'not very common. In Colorado specimens of both sexes 
were taken at the following places: Denver July 10; Golden August 
21 and Morrison June 28. 

117. MELANOPLUS PLUMBEUS Dodge 

Cnlopienusplwnhcit* Dodge, Can. Ent., IX, 1877, p. 12. 

Seventeen-males, nine females, Denver July 16. 

The elytra of some specimens are almost fuscous and distinctly 
maculate, and the general color varies from fuscous to davous. But the 
flavous stripe on a darker background is constant, and specimens of 
this species can be separated from femur-ntimun with considerable 
certainty by that character and the general appearance. But those two 
species are very close and may prove to be forms of the same thing. 

118. PHOETALIOTES NEBRASCENSIS Thomas. 

Pezoielti.r nebritt*ce)iwx Thomah, Ann. Kept. XT. 8. Geol. Surv Terr., V, 1872, p. 455. 

Seven males, six females, Fort Collins August 10. One pair is 
macropterous. but all the rest are brachypterous. 

119. PAROXYA FLORID ANA Thomas. 

Cnlopfenuxfloridamt Thomas, Bull. U. 8 Geol. Surv. Terr, I, 1874, pp. 2, 68. 

Two females, Victoria, Texas, in June. 1902. These specimens arc 
typical in having the fuscous stripe of the lateral lobes of the pronotum 
abruptly terminated at the posterior sulcus. Specimens of this species 
taken in numbers at Bosslyn, Virginia, usualh T have this stripe per- 
current, though behind the posterior sulcus it is not generally so well 
defined. 

120. DACTYLOTUM PICTUM Thomas. 

PezoitUu' pfctum Thomas, Proc. Acad. Nat. Sci, Philad., 1870, p. 78. 

A few specimens of both sexes, also nymphs, at Denver, July 26; 
Golden, July 27; and Fort Collins, August 10. 

Family LOCUSTIDJE. 

lax. ARETH^EA PHALANGIUM Scudder, 

" jEgipanphaUtngitim Scudder, Proc. Boet. Roc. Nat. Hist., XIX, 1877, p. 40. 

JThree females were taken in the vicinity of Victoria, Texas, in the 
tatter part of June, 1902. They were all Hying in open prairies, and 
other specimens were seen but not taken. They do not usually take 
long flights, generally no more than 50 or 100 yards. There is some 
variation in the radial branches of the elytra, the multimmosa of 
! Sfepwaner representing such valuation. 
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122. SCUDDERIA CURVICAUDA De Geer. 

Locvstct ciirncauda De Geek, Mein , III, 1778, p. 446, pi. xxxmii, fig. 8. 

One pair at Victoria, Texas, in June. 

123. SCUDDERIA FURCATA Brunner. 

Srudderia fureutu Brunner, Monogr. Phaner., 1878, p 239, pi. v, lig. 72a. 

One mature female by E. J. Oslar, marked ^Colorado,"'and one 
immature specimen which probably belongs to this species was taken 
at Golden on July 18. 

124. SCUDDERIA TEXENSIS Saussure and Pictet. 

Sr udder u 1 terenxix Saussure and Pictet, Biol. Cent.-Amer., Orth., 1S97,1, pp. 828, 
329, 330, pi. xv, figs. 18, 19. 

One female at Victoria in June, 1902. 

125. AMBLYCORYPHA HUASTECA Saussure. 

Phiflfvptcra hundred Saussure, Rev. Mag Zool., XI, 1859, p. 205 

Quite common in lowlands in southern Texas. A number of speci : 
mens were taken near Victoria, and in early July I saw hundreds of 
them taking short flights over a piece of low prairie. 

126. AMBLYCORYPHA UHLERI Stal. 

Ambhjcorypha uhleri Stal, Bih. Sv. Vet-akad. handl., IV, 1876, No. 5, p. 57. 

Several specimens at Victoria in June. 

127. MICROCENTRUM LAURIFOLIUM Linnaeus. 

Grid lux ( TcUufoniu) Inurifo/iiim Linnjeus, Syst. Nat., 10th ed., I, 1758, p. 429. 

One male at Durango, by E. J. Oslar. 

128. CONOCEPHALUS ENSIGER Harris. 

Conoeaphulm rnxiger Harris, Ins. Inj. Veg., 1841, p. 131. 

Three males and two females, by E. J. Oslar, marked “ Colorado.” 
One of the specimens, a male, is brown, all the others green. 

129. CONOCEPHALUS TRIOPS Limueus. 

Or if/lux ( Tettigonm ) irhpx Linnaeus, Syst. Nat., 10th ed., I, 1758, p. 430. 

At Victoria, Texas, a mature male and an apparently half-grown 
nymph were taken on July 10 in grass near an old irrigating reservoir. 

130. ORCHELIMUM HERBACEUM Sennlle. 

Orrhelhnum herhaeeum Serville, Orth., 1839, p. 524. 

Specimens of this species were taken in Texas, where it is not as 
common as the next species, with which it was found associated. 
Specimens were also taken in Colorado, by E. J. Oslar, but are with¬ 
out locality or date. 
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131. ORCHELIMUM LONGIPENNE Scudder. 

Orvhehmm lonyipenne Scudder, Boat. Journ. Nat. Hist., VII, 1862, p. 453. 

Quite common in the vicinity of lakes or water courses in-southern 
Texas. The species differ from hetbaceum. in having’ a slightly longer 
ovipositor, and the form is not nearly so slender, especially in the males. 
The presence or absence of a dorsal stripe on the pronotum is not a 
very stable character for the separation of species in this genus, its there 
is considerable variation in this respect. 

132. XIPHIDIUM FASCIATUM De Geer. 

Xiph i I ium Jam at u m Be Geer, Mem., Ill, 1773, p. 458, pi. xl, fig. 4. 

A common and widely spread species. It often comes to light, 
sometimes in considerable numbers. Many specimens of both sexes 
were taken at Victoria, Texas, in June and July, and one male speci¬ 
men was taken at Montevista, Colorado, on August 13. 

X33. XIPHIDIUM SALTANS Scudder. 

Xipktflium mltans Scudder, Kept. U, S. Geol. Sure. Nebr., 1873, p. 249. 

One male and six females at Fort Collins, August 10, in rank grass. 

134. XIPHIDIUM STRICTUM Scudder. 

Xiphidhw xtrietum Scuijdeu, Proc. Best. Sou. Nat. Hist., XVII, 1875, p. 460. 

Several females were taken near Victoria, Texas in June, 1002. 
They were in reeds near a swamp and both mature and immature 
specimens were taken. No males were seen. 

135. XIPHIDIUM V 1 CINUM Morse. 

Xiphidhnn oicmuui MohsE, Can. Ent., XXXIII, 1901, p. 203. 

.Three males and two females of this species were taken at Fort Col¬ 
lins on August 10, in rank grass. The females and one of the males 
are of the form called jmductum by Professor Morse. 

136. CAPNOBATES FULIGINOSUS Thomas. 

Ijtcuxtu fuligiiwuH Thomah, Ann. Rept U. S. Geol. Surv. Terr., V, 1872, p. 443, 

pi. i, fig. ft. 

Two males at Bright Angel, Arizona on July 13, in the Colorado 
Canyon at an altitude of 3,000 feet The spines on the outer inferior 
side of the fore femora of some specimens of this species are wholly 
wanting, their location being indicated by piceous spots. 

137. ANABRUS COLORADUS Thomas. 

Avabrvx ivlomdua Thomas, Ann, Rept. IT. S. Geol. Suit. Terr., V, 1872, p. 440. 

Shi males, five females, Oumhres, August 11; Pikes Peak. July 21, 
and South Park, by Oslar. 
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At Cumhros the males were stridulnting about 10 o’clock in the 
morning, and that led to their capture. They were in the grass and 
would never have been discovered but for their song. But even when 
once discovered their capture was not at all assured, for they blended 
in color w T itli the grass so perfectly and were so active in eluding the 
grasp that many would escape when almost in the bottle. 

138. ANABRUS PURPURASCENS Uhler. 

Anabrnx jnii'purwtmut Uhler, Proc. Ent. 8oe Philad., II, 1S64, p. 550. 

One pair. Fort Collins, August 10, on the prairie out half a mile 
from the foothills. The males were stridulating. 

139. EREMOPEDES BALLI Caudell. 

Emaoprrfes hnllt 0 yudell, Can. Ent., XXXIV, 1902, p. 100. 

Six males, three females. Fort Collins. August 10; five males and 
three females, Williams, Arizona, from June 6 to July and one 
male at Flagstaff. Arizona, on July 4. The specimens from Wil¬ 
liams wei*e found under bark, quite a surprising fact considering the 
habitat of tho type specimens. In the more immature specimens the 
lateral lobes are persistently striped with a longitudinal blackish stripe 
which extends across the thorax and nearly to the end of the abdomen. 
On the thorax the stripe is sharply defined above and fades out gradu¬ 
al^ below. At Williams they appear to mature about a month earlier 
than at Fort Collins, the mature specimens being taken at the former 
place on July 1. The mature individuals from Arizona have the pos¬ 
terior femora marked externally by two black stripes, as mentioned 
under the next species. 

140. EREMOPEDES UNICOLOR Scudder. 

JSmitnpeth'x tmicolor Scudder, Proc. Davenp. Acad. Nat. Sci., VIII, 1899, p. 97. 

One female from Hot Springs, Arizona June 12. This specimen is 
somewhat larger than the type and the pronotum is somewhat inf uns¬ 
eated, the infuscation confined to a little more than the anterior half 
and not reaching to the inferior margins of the lateral lobes, though 
there is a dash of black next the margin just above the sinus. The 
posterior femora have two longitudinal black streaks, converging 
somewhat posteriorally. The measurements are as follows; 

Length of thorax, 8.5 mm.; fore femora, 9 nnn.; hind femora, 2C> 
mm.; ovipositor, 19 mm. 

141- PLAGIOSTIRA ALBONOTATA Scudder. 

Plagiostim cdhovotata Scudder, Ann. Kept. Chief Eng., 187H, p. 501. 

One pair of this handsome insect was taken at Williams, Arizona, 
on July 24. They were found on sagebrush. 
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142. ATELOPLUS NOTATUS Scudder. 

Altlojthnt notafim Studded, Pro<*. Pavenp. Arail. Nat. Sri., VIII, 189*), p. 98. 

One mature female and throe nymphs at Hot Springs, Arizona July 
13 to 22. The smallest nymphs were collected on the earlier date. The 
mature specimen agrees with the type specimen in the collection of 
the National Museum except that there is no dorsal stripe present. 

143. CEUTHOPHILUS DEVIUS Scudder. 

Ceuihophilu* tfcriux ScrPDER, Prtw*. Amor.-Acad. Arts Sri., XXX, 1894, pp. 30, 
99-100. 

A mature individual was taken at Durango bv Oslar. 

144. CEUTHOPHILUS VALGUS Scudder. 

Ceulhophiln# rah ms Scupper, Pr< >r. Amor. A<*ad. Arts Sri., XXX, 1894, pp. 27, 
74—75. 

Seyeral specimens of both sexes in South Park, by Oslar. 

145. CEUTHOPHILUS VINCULATUS Scudder. 

Crnfhophihtfi rinralnUtx Scupper, Proe. Amer. Acad. Art? Soi., XXX, 1894, pp. 
29, 91-92. 

Specimens of what I take to be the young of this species were taken 
at the head of Chimney Gulch, aboye Golden. May 13. They were 
found in an old decaying stump. 

146. UDEOPSYLLA ROBUSTA Haldeman. 

Phalangapxh roimstn H\ldeman\ Proc*. Amer. Ashoc. A«1v. Soi., II, 1850, p. 340.* 

‘One female bv E. J. Oslar, marked ^Colorado/’ 

Family GRYLLIDJE. 

147. MYRMECOPHILA NEBRASCENSIS Scudder. 

Myrmrcftphiln itehrmscetw# Scupper, Psyche, VIII, 1899, pp. 425, 427-428. 

Several specimens of this species were taken at Williams, Arizona, 
on May 36 and June 3. 

148. CYCLOPTILUS SQUAMOSUS Scudder. 

Cydapiilna ntpiamoms Scudder, Proc*. Boat. Sou. Nat. Hist., XII, 18H8, p. 142. 

One female specimen on cotton at Victoria, Texas in late June. 

I4g. NEMOBIUS FASCIATUS Be Geer. 

GryUus fa&ciafus Be Geer, Mem., Ill, 1773, p. 522, pi. xliii, fig. 5. 

The macrOpterous form of this species occurred in large numbers at 
In; Victoria, Texas during the latter part of June, many hun- 
being easily gathered in one evening from the various lights 
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scattered around through the town. But few braehypterous forms 
were seen at light. In Colorado but a single specimen of the macrop- 
terous form was seen, one by-Oslar without date or locality. Brachyp- 
terous specimens of both sexes were taken at Foil Collins on August 10. 

150. NEMOBIUS UTAHENSIS Scudder. 

Ximobutx ultthewuH Hct'dijer, ,T<uirn X. Y. Ent. Sot*, IV, 1896, pp. 99, 103-104. 

One male of what is evidently this species was taken at Sedalia June 
15, and a freshly matured one at Montevista August 13. 

151. GRYLLUS ABBREVIATUS Serville. 

Gryllm vbhrevitttuv Serville, Orth., 1839, p. 336. 

One male referable to this species was taken at Fort Collins August 
11, and one at Sedalia June 15. The one from Fort Collins was freshly 
matured when found. An immature female was also taken at Fort 
Collins August 10. 

152. GRYLLUS PENNSYLVANICUS Bunneister. 

Gryllm peumylramcm Burmeisteu, Ham lb Ent., II, 1S38, p. 734. 

The nymphs of what is evidently this species occurred in the cotton 
fields about Victoria, Texas in late June. Mature macropterous 
females were taken in woods under logs in early July. Braehypterous 
males and females were collected in Colorado at Golden, June 5; Den¬ 
ver, June 17; Platte Canyon, June 10, and Grand Junction, July T. 
Mr. Oslar took a macropterous female at Canyon City. A pair of 
Grylhis nnjlectm , which may be considered a variety of this species, 
was taken at Canyon City in J uly by Oslar. 

153. GRYLLUS PERSONATUS Uhler. 

Gryllm personatm Uhler, Proc. Ent. Hoe, Philad., II, 1864, p. 547. 

Two males, three females. Grand Junction, by Oslar, all maerop- 
terous; one braehypterous male was taken at Winslow, Arizona, by 
Messrs. Schwarz and Barber. 

154. CECANTHUS QUADRIPUNCTATUS Beutenmuller. 

(Ectiuihm tjundripiuiriatm Beutenmvller, Bull. Amer, Mug. Nat. Hist., VI, 1894, 
• pp. 250-251, 271, fig. 5. 

This species is quite common in the cotton fields of southern Texas. 
Specimens were also collected in Colorado at Fort Collins. 

EXPLANATION OF PLATE LV. 

Fig*. 1. tfelanoplus color ad m, new species, male. 

Itf. Mehmoplm colomdm , new species, male, end of alxlomen. 

2. Pttiuiditt mlcifruus var.-u inpltcorn tw, new variety, female. * - 

3. Ileliaxtm gmmieri, new species, female. 

4 MeUmoplm latifimda, new aperies, male. 

4<L Melanopius Itttifemda, new sjxx'ies, male, end of alxlomen. 
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The Phasmidse is one of the most interesting families of the order 
Orthoptera. It is poorly represented in the United States* and the 
species, being mimetic in nature, are not commonly met with. Our 
forms are all apterous and are confined in their distribution to the 
southern half of the country, with the exception of the species of the 
genus DiaphemtHeru* one of which extends into Canada. The name 
“ walkingstick 1 ’ is commonly applied to these insects, and the common 
northern species, Dinpheromem femorata Say, is the best known rep¬ 
resentative of the family. There is a popular belief extant in some 
parts of the country that these insects are very poisonous to stock when 
eaten by them. For this reason they have been called the '■‘'mule 
killer/’ though this name is more often applied to species of the family 
Mantidse, which are said to be especially fatal to that useful animal. 
Among other popular names given to the walkingstieks are Devil's 
riding horse, Prairie alligator. Stick bug, Witch's horse, Devil's darn¬ 
ing needle. Scorpion, and Musk mare, the latter applied only. I believe, 
to the species of the genus An iso m or pint. 

Nowhere do we find more striking instances of protective resem¬ 
blance than those afforded by members of this family of curious insects. 
In the tropics, where these insects abound, such amazing adaptations as 
the wonderful Walkingleaf, PhylUum scythe^ and other large, winged 
forms are found. In the United States the species are all wingless 
and mimic different kinds of twigs, especially so the more slender 
species of the genera Diapheromera, JSaeu/ieulus , and Pardbacillm . 

The Phasmidse are insects of very deliberate motion, especially the 
females. They do not depend upon locomotion for protection from 
their enemies, hut to their deceptive resemblance and, in some cases, 
to the power of emitting an offensive spray from special glands situated 
on the prothorax. 

Proceedings U. S. National, Museum, Vol. XXVI— No. 1335. 
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The species are exclusive^ herbivorous, none being known to take 
animal food. One exception is recorded where some partially starved 
leaf insects nibbled at the foliaceous expansions of their fellows, but 
not enough to injure them in any way. The female of one of our 
species has been recorded as eating off the head of the male while 
under the influence of sexual excitement, but the insect in question 
was most surely not a Phasmid but a Mantid, as this habit is not at all 
uncommon among some members of that family. 

Regeneration of limbs is quite common among the Phasmidie. 
Such limbs are much smaller and may always be distinguished by the 
absence of one tarsal joint, all regenerated limbs being tetramerous. 
According to Scudder, if the leg be removed nearer to the body than 
the trochantero-femoral articulation the limb will not be replaced. 

The eggs of our species are dropped at random on the ground. 
Oviposition takes place in the fall of the year with our common north¬ 
ern species and the eggs lie over winter, and sometimes even through 
a second, before the nymphs issue. When the young walkingstick 
is in the egg, ready to emerge, the meso- and metathorax are not 
remarkably elongate, but before the little creature is fairly out of its 
narrow prison the thoracic segments assume their usual proportions. 
It is said to be a most curious sight by those who have observed this 
almost instantaneous development. 

In my studies of these insects specimens of all of our species have 
been examined, except Diapherommt me* Man a and Carolina and 
Pxeodmenn yle strata ineiiK The material of the U. S. National Museum 
forms the basis of this paper. Specimens were loaned for study by the 
Colorado and Oklahoma experiment stations. For various kindnesses 
I wish to express my sincere thanks to Professors Scudder and Bruner 
and Mr. J. A. G. Rehn. 

The family Phasmidie may be defined as follows: 

Body elongate, snbcylindriral; abdomen with ten segments, the 
basal one usually coalesced to the posterior part of the metatfiorax, 
sometimes entirely invisible;" all of the legs equally ambulatory; 
wings wholly absent in the United States species, the location of the 
metathoracic pair, and sometimes the mesothoraeie pair also, gener¬ 
ally indicated by a stationary wing-like pad, bearing a gland, presum¬ 
ably a scent gland; tarsi five jointed, except in Tinu-wa, terminated 
by two claws, between which is a large arolium; ovipositor concealed 
by the subgenital plate; cerci inarticulate. 

3 In descriptive work the first abdominal segment is spoken of as the intermediary 
segment and the abdomen is considered as consisting of nine segments. Thus the 
basal or first abdominal segment as used in the following pages is really the true 
second one. likewise the seventh, eighth, and ninth segments are, respectively, 
the eighth, ninth, and tenth ones. The generally inconspicuous nature of the true 
basal segment* which is sometimes even wholly invisible, makes this nomenclature 
htaoadyisablt. 
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The species occurring in the United States fall into four subfamilies, 
separated as follows. 

a. Antennse not more than one-half as long as the anterior femora. Clitumxin.e. 

an. Antenna? distinctly longer than the anterior femora. 

b. Mesothorax never less than four times as long as the protliorax, generally more; 

tibi*e not furnished at the apex beneath with a sunken areola.. Bacunculia’.e. 
hb. Lesotho rax never more than three times as long as the prothorax, generally 
less; tibiae furnished at apex beneath with a sunken areola. 


c. Coxae visible from above; tarsi five jointed. Anisomokphin^e. 

cc. Coxae invisible from above; tarsi three jointed. Timemix.e. 


Sizbriaixiily CILITTTjNXJSTI^JiS. 

The insects representing this subfamily in the United States are 
very slender wingless walkingsticks with antennae much shorter than 
the anterior femora in both sexes. The legs are slender and unarmed 
and the tibiee are carinate beneath to the apex. The median segment 
is short and inconspicuous. Pronotum short as in Bacunculinee. 
Cerci moderate, incurved in the male and straight in the female. 

We have but one genus, which is here characterized as new. 

PARABACILLUS, new genus. 

Bacillus# cudder (not Latreille), Psyche, VI, 1893, p. 372. 

Antennse less than one-half as long as the anterior femora, composed 
of six or seven segments in the male and probably about that number 
in the female, hut there, as also sometimes in the male, the segments 
are so closely connate as to be inseparable, except the first and second, 
which are very distinct." Head subpyriform, horizontal. Eyes small, 
round. Thorax with the pronotum about one-fifth as long as the 
mesonotum. Legs, smooth, unarmed, long and slender. Cerci as in 
DiapTieromera. 

Dr. Scudder considered the species of this genus to belong to the 
subfamily Bacillina? and placed them in the old world genus Bacillus. 
But the absence of an areola at the apex of the tibiae below refers them 
to the subfamily Clitumninse. In many particulars the genus seems 
closely allied to the genus Patwlitumnm of Brunner von Wattenwye. 
We have a single species of the genus. 

* ' PARABACILLUS COLORADUS Scudder. 

Plate LVII, fig. 1; Plate LVIII, fig. I. 

Bacillus coloradus Scudder, Psyche, VI, 1893, p. 372; Proc. Davenp. Acad. Sci., 
IX, 1902, p. 21, pi. i, fig. 4. 

Bacillus carinatus Scudder, Psyche, VI, 1893, p. 372. 

« Bacillus hispanicus Bolivar, belongs to this genus, but the antennse are composed 
of sixteen distinct segments. The Bacillus palmeri'oi the author, recently described 
from Mexico, is also a member of this genus. 
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The following description is that of the author," which is quoted in 
full: 

JBacillvs coloradus Scudder (pi. 1, fig. 4), Baker's ranch, Beulah, Sapallo Canyon, 
800CK on Monarda stricta (VTillmatte P. Cockerell); La Trementina (Alice Blake). 
The following description was taken from the first specimen, which is that figured: 

Testaceous, more or less clouded with fuscous dorsally. Head striped feebly with 
fuscous, especially above and with five subequidistant delicate longitudinal oarinre; 
whole thorax and abdomen similarly carinate, but otherwise smooth except for very 
minute rather sparsely scattered ferruginous granules between the dorsal and sub¬ 
dorsal carime; second joint of antennse small and globular, the remainder consisting 
of a hardly articulate, slightly depressed, lanceolate, bluntly pointed mass. 

Length of body, 48 mm.; antennae, 4.5 mm.; mesothorax, 10.5 mm.; metathorax. 

8.5 mm.; abdomen, 25 mm.; hind femora, 12 mm.; width of metathorax in middle, 

1.5 mm. 

The above description is from a female specimen. The males are 
more slender, with longer antennae and legs. 

From a study of a series of specimens, both male and female, from 
Nebraska, Colorado, New Mexico, Arizona, and California 1 conclude 
that there is but one species. They show a certain amount of varia¬ 
tion in color and size, but afford no specific characters. The antennae 
of a mature pair from California measure 5 mm. in the female and 7 
mm. in the male. One male from Arizona has antennae measuring 
12 mm. in length. The color varies from almost wholly infuscated to 
a light brown. One female from California has an extreme length of 
very nearly 70 mm. But there are all stages of gradation between 
these extremes of color and size and no characters present themselves 
to warrant the recognition of more than the one species. 

Subfamily BACUNCULilNiE. 

The members of this subfamily are long, slender, stick-like insects 
with the mesothorax at least five times as long as the prothorax; 
antennae, except in Sennyle , more than twice as long as the anterior 
femora; tibiae without a sunken areola at apex beneath. 

The slender body at once distinguishes this subfamily from the 
others of our fauna except Clitumninae. The long antennae, however, 
readily separates it from that group. .We have four genera of 
BacunculinaB occurring in the United States. The following table 
will serve to separate them: 

<*. Head subquadrate or stibcylindrical, usually distinctly longer than broad, attached* 
obliquely or horizontally. (Plate LYII, fig. 4.) Male cerei subequal through¬ 
out or apicaliy trifid. 

K Middle femora of the male not much swollen, not thicker than the posterior 
ones; posterior femora unarmed in both sexes. 

' p Male cerei apicaliy trifid, head carinate or longitudinally rugose between the 

> ■ •; eyes? antennae rarely twice as long as the anterior femora. 

4 * ; *. I • ' '1| _ f ‘ Pseudasernitfle, new genus, 

f' ‘‘'I'jdfc I sleftffie; bead smooth; antennae more than twice as long as the 

' ' i "‘';/ «nte«cr*e»io»a.. .,. Bacimculus Burmeister. 

{ T rr ^ '" ‘ "t 1 —r*—^ 1 —-—- 

; y v- ) i set, xiv, 1902 , p. 21 . 
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bb. Middle femora of the male much swollen, distinctly thicker than the posterior 
ones; posterior femora armed beneath on the median line near the apex 
with a single spine, in the male very prominent, in the female often very 

small and sometimes wholly absent. Diapheromera Gray. 

aa. Head ovate, short, scarcely longer than broad, attached vertically (Plate LVII, 
fig. 2fl); male cerci spatulate, much broader apically than at the base (Plate 
LVII, fig. 2&). Megaphasma , new genus. 

PSEUDOSERMYLE, new genus. 

Head subcylindrical, distinctly longer than broad, horizontally 
attached to the thorax and in front between and behind the eyes either 
carinate or longitudinally rugose; antennae no more, or but little more, 
than twice as long as the anterior femora; legs unarmed; basal seg¬ 
ment of the abdomen generally subquadrate in the female, twice or 
more than twice as long in the male. Cerci of the female simple, of 
the male apically trifid. 

This genus, of which P. banksii may be considered the type, is most 
nearly allied to Sermyle Stal, but differs in the character of the male 
cerci, which are simple in the latter genus/* The head of the only 
species of Sermyle examined, a female from Guatemala, is very much 
shorter in proportion than found in the species of Psendosermyle. It 
is also somewhat closely allied to Bacunculus , and the most stable 
character for its separation from that genus, exclusive of the male 
genital characters, seems to be the dorsally carinate or rugose head. 

The males of Pseudosennyle strignta and arbitscula are unknown and 
it may be that these species will eventually prove to belong to Sermyle , 
but until the male sex is made known it is deemed safest to include 
them here. 

Pseudoserjnyle is represented in the United States by five species, 
which may be separated by the following tables. The first table is 
based wholly upon the characters of the female: 

a. Body multicarinate or longitudinally rugose. 

b. Cerci short, no more than three times as long as the greatest width; supraanal 
plate subtruncate or obtusangulate at the apex. 
t\ Femora short and stout (Plate LVIU, fig. 4), the posterior ones about nine 

mm. in length. arbmeula Rehn, 

cc. Femora longer and more slender (Plate LVII I, fig. 3«), the posterior ones 
about twenty mm. in length. truneatn, new species. 

bb. Cerci long, six times as long as the greatest width; supraanal plate acutely 

angulate at the apex. strigata Scudder. 

aa. Body smooth. stramineus Scudder. 

Psendosermyle banksii does not appear in the above table for the 
reason that the female is unknown. The species of which the males 

«The male of Sermyle mexicanus Saussure, the tyj>e of Sermyle , is not positively 
known, but a male specimen that Stal thought quite surely belonged to that genus, 
had simple cerci, as in JBacmcirfux. Besides this, other Mexican species referred to 
this genus have simple cerci. 

Proc. N. M. vol. xxvi—02-58 
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are known may be separated by the following' table, which is based 
wholly upon the characters of that sex: 

a. Seventh abdominal segment distinctly inflated on the posterior half. 


6. Long and slender, length about 60 mm. banks*i, new species. 

bb. Shorter and less slender, length about 40 mm. tr unrat a, new species 

aa. Seventh abdominal segment not inflated. stmmmem Scudder. 


PSEUDOSERMYLE ARBUSCULA Rehn. 

Sennyle arbuscula Rehn, Can. Ent., XXXIV, 1902, p. 273. 

The following description of this species is taken in full from the 
author’s article referred to above: 

Type, female, San Diego, California, May 7, 1901. 

This species does not seem to be very closely related to any of the previously 
known species of the genus. From uzteca Saussure, it is differentiated by having the 
femora carinate and striate; from sanssurii Stal, by the nonampliate sixth abdominal 
segment; and from strigata Scudder, by the more robust limbs and the less strongly 
striate body. With mexicana and linearis Saussure, no affinity exists. 

General form slender, the thoracic portion rather robust. Head rather elongate, 
bearing two central longitudinal rugse, which become obscure caudad, the whole 
surface of the head rather tuberculate, the tubercles being longitudinally disposed; 
eyes subspherical, slightly exerted; antennae longer than cephalic femora; the prox¬ 
imal segment large and broad, with the distal section contracted, this segment over 
twice as large in bulk as the next. Pronotum, mesonotum, and metanotum tuber- 
culate, the tubercles resolving into longitudinal series, this being more apparent on 
the metanotum, the mesonotum and metanotum being centrally carinate; pronotum 
rather narrow, not quite equaling the head in length; mesonotum long (with pro¬ 
notum equaling the cephalic femora), the lateral margins slightly tuberculate; meta¬ 
notum very considerable shorter than the mesonotum, comparatively robust, 
expanding in the caudal portion. Abdomen rather slender, multistrigate, none of the 
segments exhibiting any special ampliation; ventral surface between the sixth and 
seventh segments exhibiting a pair of flattened longitudinal processes. Cephalic 
femora heavy, with the proximal diastema (found in many representatives of this 
family) rather well marked, the remaining section of the segment being inflated and 
with three prominent angles; tibiae as long as the femora, quadrate slightly taper¬ 
ing; first tarsal joint about as long as the succeeding ones. Intermediate femora 
Short, triangular in section, equaling the metanotum (and median segment) in 
length; tibiae depressed, about equaling the femora in length; first tarsal joint con¬ 
siderably less than the succeeding joints in length. Caudal femora short, reaching 
the middle of the third abdominal segment, roughly triangular in section; tibia? 
rather longer, reac h in g to the apex of the first segment. General color, reddish 
brown, washed with ashy gray on the cephalic limbs. 

Measurements. 

mm. 


Jtatogifcctfbody.*.54 

Length of pronotum. 3 

Length of mesonotum. 12 

Length of metanotum (with median segment) .. 8.7 

lan^ofaidosKiL. . .28 

..14 

. 7 5 

Len^olegiiM ..... r . w . 8.7 
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The supramuil plate of this species is shown at Plate LVII, fig. 3, and 
for this drawing* 1 am indebted to the describes This species seems 
remarkable for the extreme brevity of the posterior femora. 

PSEUDOSERMYLE TRUNCATA, new species. 

Plate LVIII, figs. 3, 3fi, 3 h. 

Color grayish brown. Head above with two pairs of prominent 
carina?, the carime of each pair subparallel at base, flaring* somewhat 
just beyond the middle and then rapidly converging slightly beyond 
the eyes bythe incurving of the outer carina. Just anterior of the 
termination of these carina? is an elevated, posteriorly bifurcated 
tubercle and between the two pairs of carime is a minute mesial carina 
extending halfway along the length of the head. Antenna? basally 
thicker than in strigata. Pronotum above with a slight mesial longi¬ 
tudinal incision and with a shallow transverse furrow just behind the- 
middle which does not extend to the borders, which are strongly cari¬ 
nate; disk with two subdorsal carina?, less distinct behind the transverse 
furrow% and with a couple of indistinct, less elevated carina? between 
them and the border of the pronotum; mesonotum, and metanotum, 
together with the intermediary segment and the abdomen carinated as 
in xtrlguta, but the whole body is much less covered with tubercles, 
the abdomen being almost entirely destitute of them and the thorax 
supplied more sparingly than in that species. Legs much more robust 
than in strJgata and showing traces of fuscous bands more noticeable 
on the rhiddle femora. Supraanal plate broader than in strlgata and 
subtruncate apically. Cerci short and comparatively broad, about three 
times as long as broad. 

Length of body, 73 mm.; mesothorax, 16.5 mm.; metathorax, 10.5 
mm.; middle femora, 15 mm.; hind femora, 20 mm. 

One female, Dos Cabezos, Arizona, June, 1801. 

—No. 6613, L.S.N.M. 

One immature female specimen, in poor condition, from Bright 
Angel, Arizona, is referred to this species. It has the posterior femora 
extending only to the middle of the fourth abdominal segment and the 
basal five segments of the abdomen are furnished posteriorly above 
with two prominently elevated tubercles, one on each side. 

The IT. S. National Museum also contains one female and six male 
specimens from Los Angeles County, California, that evidently belong 
here. The female is apparently immature, probably being in the last 
stage. It is 51 mm. long, and the posterior femora are 16 mm. in 
length. The males differ from the females in being entirely smooth 
except for the two main carinee on the anterior part of the head 
}>etween the eyes, and in being smaller and quite slender. The cerci 
project obliquely downward, are trifid apically, the center branch: 
forming the terminus of the main body of the cerci, and engage each 
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other at their tips. Plate LVIII, fig. 3, represents the cerci of the 
male of this species. In immature specimens the cerci are simple, 
being merely flattened and slightly concave. 

The measurements of these male specimens are as follows: Length of 
body, 40 mm.; antenna*, 27 mm.; mesothorax, 9,5 mm.; metathorax, 
including the intermediary segment, 7.5 mm.; foi'e femora, 13.5 mm.; 
middle femora, 12 mm.; hind femora, 15 mm.; width of middle of 
mesothorax, 1.5 mm. 

These Californian specimens are much lighter colored than those from 
Arizona, and may represent a new species, but without additional 
material it is not deemed advisable to describe them as such. 

The type specimen was received at the Department of Agriculture 
on June 17,1891. The following note regarding it is quoted from 
the notebook of the Division of Entomology: 

Rec. from F. W. Anderson, Asst. Ed, Am. Agr., N. Y., 1 specimen, female, of a 
Diaplieromera, new to the collection, received from Los Cabezos, Arizona, with the 
statement that it is more deadly to stock than loco-weed if eaten by them. It is 
called in that section “ Campo mueho.” 

This species, while in general resembling strigata , is really very 
distinct. The broader supraanal plate with its subtruncate apex, short 
broad cerci, larger legs and smoother body, will at once distinguish it 
from that species. 

PSEUDOSERMYLE STRIGATA Scudder. 

Plate LVI, fig. 3; Plate LVIII, fig. 8. 

Sermyle strigata Scudder, Cat. Orth. 17. S., 1900, pp. 14, 94-95, pi. i, fig. 3. 

The author’s description is as follows: 

Whole body dull ashy gray. Head furnished above with four longitudinal rows of 
small tubercles. Whole thorax mesial! y carinate and also furnished above on either 
Side with a pair of carina, all the carinse equidistant and furnished, as well as the 
intermediate spaces, with small sparsely scattered tubercles. Abdomen and interme¬ 
diary segment similarly marked, but with an additional pair of subdorcal carinse and 
with fewer and much more obscure granulations, mostly confined to the carinse. 
Hind femora reaching to the end of the fifth abdominal segment. Abdomen nowhere 
expanded. 

■ Length of body, 72 m; antennae, 30 m; mesothorax, 18.5 mm.; metathorax, 

■ 10.5mm.; abdomen, 35.5 mm.; hind femora, 22.5 mm.; width of middle of mesotho- 

Three males. Texas, Boll, Iineecum. 

species appears to fell near & azteca Sauss., but differs by the carinate thorax 
' wfcfbt ite daHooloring. 

shown in the table of species, are very long, being six 
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PSEUDOSERMYLE STRAMINEUS Scudder. 

Plate LVIII, fig. 2. 

Bacunculus stramineus Scudder, Proc. Davenp. Acad. Sc., IX, 1902, p. 20, pi. i, 
fig. 1. 

Described by the author as follows: 

Bacunculus stramineus Scudder, sp. nov. (pi. I, fig. 1). Body very slender, flavo- 
testaceous, the sides of the thorax, the undersurface of the metathorax, and most of 
the undersurface of the middle femora white or hoary, at least in the male, the 
tibise more or less tinged with green in the female; the terminal abdominal seg¬ 
ments are more or less hoary (male) or green (female) Head a little longer than 
the pronotum, somewhat tumid in the female, laterally striped with white in the 
male, in the latter with a pair of longitudinal rugte following behind the inner mar¬ 
gin of the antennal serobes; antennae pale green (female) or testaceous, becoming 
apically infuscated (male), very slender and shorter than the body. Body smooth, 
the thorax with a feeble median carina. Seventh abdominal segment of male nearly 
as long as the eighth and ninth together, the ninth slightly longer than the eighth, 
the seventh segment not inflated, bearing beneath a bulbous body not reaching the 
extremity of the eighth segment with a cap which a little surpasses it; ninth seg¬ 
ment cylindrical, equal, truncate, bearing a pair of cerci, straight, rather stout, but 
compressed, equal and apically very briefly and bluntly bifid plates, nearly as long 
as the segment. 

Length of body, male, 50 mm., female, 42 mm.; antennae, male, 22 mm., female, 
26 mm.; head, male, 2.5 mm., female, 2.5 mm.; thorax, male, 23 mm., female, 

18.5 mm.; mesothorax, male, 12.5 mm., female, 9 mm.; abdomen, male, 23.5 mm.,* 
female, 22 mm.; fore femora, male, 14 mm., female, 10.5 mm.; middle femora, male, 

11.5 mm., female, 8 mm.; hind femora, male, 14 rum., female, 10.5 mm.; width of 

metathorax in middle, male, 1 mm., female, 1.5 mm. 1 male, 1 female. Between 
Mesilla Park and Little Mountain, July 1. (A. P. Morse.) 

The female is probably not quite mature. 

PSEUDOSERMYLE BANKSII, new species. 

Body very slender, testaceous, paler below. Head pale, slightly 
longer than the pronotum and distinctly swollen anteriorly, the sides 
marked with a longitudinal black stripe and with the usual longitudi¬ 
nal carinse on top between and behind the eyes. Body smooth, with 
scarcely a trace of a median carina; mesothorax much longer than the 
metathorax. Seventh segment of the abdomen slightly shorter than 
the eighth and ninth together and considerably swollen on the posterior 
half, and here furnished with the usual ventral appendage, which is 
slightly longer than the eighth segment; eighth and ninth segments 
subequal in length, the latter the larger and equal. The cerci are as 
long as the last abdominal segment, moderately slender, slightly com¬ 
pressed, curving very slightly downward and inward, and are apically 
trifid, the center branch curving inward quite abruptly and forming 
the terminus of the’ main body of the cerci. 

Length of body, 64 mm.; antennas, 50 mm.; mesothorax, 16.5 mm.; 
metathorax, including the intermediary segment, 12 mm,; fore femora, 
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25 mm.: middle femora, 22 mm.; hind femora, 25 mm.; width at the 
middle of the mesothorax, 1.25 mm. 

One male from Brazos County, Texas, collected in September by 
Mr. Nathan Banks, in whose honor the species is named. Also a 
male from Buna, Jasper County, Texas, on November 15, 1902, by 
Dr. A. D. Hopkins. The latter specimen was taken on pine. 

Type.— No. 6616, U.S.N.M. 

This insect may prove to be the male of Sermyle strigata Scudder, 
but more material is needed before it can be proven. The very 
slender form, however, seems to militate against this. 

BACUNCULUS Burmeister. 

Bacuncufots Burmeister, Handb. Ent., II, 1838, p. 566. 

Burmeister established Baeunculm as a subgenus of Bacteria . As 
represented in, the United States, the genus is defined as follows: 

Very closely allied to Diapheromera . Head smooth in both sexes, 
subcylindrical, anteriorly swollen, elongate, more than twice as long 
as broad, and horizontally attached to the thorax. Antennae much 
more than twice as long as the anterior femora. Prothorax about 
one-sixth as long as the mesothorax; mesothorax slightly longer 
than metathorax. Legs of male unarmed, slender, filiform; middle 

* femora of male not at all swollen as they are in Diapheromera; legs 
of female usually unarmed, but the middle and posterior femora are 
sometimes armed below on the median line next the apex with a dis¬ 
tinct, though usually minute, spine. Body of male more slender than 
in Diaphermnera and the cerci of similar shape and relative proportion 
as in that genus. 

The unswollen middle femora of the males make it easy to distin¬ 
guish this genus from Diapheromera^ but from female specimens alone 
it is more difficult. The more elongate and anteriorly swollen head 
together with the more generally unarmed legs will usually serve, 
however, to distinguish the females with considerable certainty. 

In the United States we have a single species. 

BACUNCULUS TENUBSCENS Scudder. 

Plate LVI, figs. 1, 2, 

Bacuneulm ietmescew Scudder, Cat. Orth. U. S., app,, 1899, p. 95. 

This species is figured on Plate I, figs. 1 and 2 of the above work, and 
described in the following words: 

I 1 '; body slender, flavous beneath, brown (male) or green (female) above, 

; * be ami ng tetacfcied on the lower portion of the sides, forming a postocular stripe. 

, PS**#’, gjmgy el o nga te d, much longer than the pronotum; antennae much shorter 
, ’ ^ 'Entire body quite smooth with a very delicate mesial carination. 

* j abdominal segments of male subequal in length, slightly longer 

yilfiv! hi ^^ as ion S m the sixth, the seventh segment scarcely 
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inflated, hearing heneath a deflexed subspatulate convex plate, reaching the tip of 
the eighth segment and no broader than it; ninth segment cylindrical, equal, trun¬ 
cate, bearing a pair of decurved and incurved, cylindrical but slightly clavate, blunt 
tipped cerci, about as long as the segment. 

Length of body, male, 64,5 mm., female, 53 mm.; antenna;, male, 41 mm., female, 
35 mm.; head, male, 3.25 mm., female, 3.5 mm.; thorax, male, 31.5 mm., female, 25 
mm.; mesothorax, male, 16 mm., female, 13 mm.; abdomen, male, 30 mm., female, 
25 mm.; fore femora, male, 18 mm., female, 15.5 mm.; middle femora, male, 14.5 
mm.; female, 13.5 mm.; hind femora, male, 20 mm., female, 16 mm.; width of me¬ 
sothorax at middle, male, female, 1 mm. 

One male, one female. Cedar Keys, Fla., June 6; Capron, Florida. 

The tip of the abdomen of the female is lost. 

The female from which the above description was made is evidently 
immature, as the measurements do not at all agree with those of mature 
individuals in the collection of the U. S. National Museum. The fol¬ 
lowing notes are made from a mature female collected by Hubbard and 
Schwarz at Cedar Keys, Florida, in the month of June: 

Color uniformly light greenish-brown, probably green in life. Ninth abdominal 
segment slightly longer than the seventh. Supraanal plate subtriangular, mesially 
keeled. Cerci long and slender, about as long as the last abdominal segment. 
Extreme length of body from front of head to tip of cerci, 85 mm., head 4.5 mm., 
mesothorax 19 mm ., metathorax 14.5 mm., fore femora 19 mm., middle femora 16.5 
mm., hind femora 20.5 mm., cerci 4 mm,; width of mesothorax at middle 2 mm. 

A female specimen from Biscayne, Florida, from the Riley collec¬ 
tion, which is referred to this species, is apparently much above the 
ordinary size, giving the following measurements: Extreme length of 
body 110 mm., head 5.5 mm., mesothorax 2A mm., metathorax 19.5 
mm., fore femora 27.5 mm., middle femora 21 mm., hind femora 26 
mm., cerci 1 mm. This specimen is but little thicker than moderate¬ 
sized individuals and shows no peculiarities indicative of a new species. 

The brown color of the males of this species varies from light to 
quite dark, and the legs, probably also the body in some specimens, 
are greenish-brown. 

DIAPHEROMERA Gray. 

Diapheromera Ghay, Syn. Phasm., 1835, p. 18. 

This genus has the following characters: 

Head smooth in both sexes, subquadrate or subcyiindrical, usually 
less than twice as long as broad and obliquely attached to the thorax; 
antennae much more than twice as long as the anterior femora; protho¬ 
rax usually less than one-fourth as long as the mesothorax; meso- and 
metathorax subequal in length. Body linear, especially in the male; 
basal segment of abdomen oblong, in male twice as long as broad. 
Middle femora much swollen in the male, distinctly thicker than the 
hind ones, those of the female scarcely swollen and not distinctly larger 
than the hind ones. Posterior femora armed beneath on median line 
near the apex with a single spine, in the male large and distinct, in the 
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female sometimes large and distinct but usually much smaller than in 
the male and sometimes minute or even wholly absent. Ocrci of male 
cylindrical, longer than the last abdominal segment and, except in 
1 ?. mextUanit, strongly incurved. 

Our common northern walkingstick belongs to this genus, the species 
of which are distributed more widely over our country than those of 
any other of our genera. None of the species have been found west 
of the Kocky Mountains. Five species occur in the United States. 
They may be separated by the following table, which is for the greater 
part taken from a paper on this genus by Dr. Scudder : a 

a. Male cerci strongly incurved. 

b. Ninth abdominal segment of male subequal, scarcely larger at apex than at base, 
the seventh segment much longer than the eighth; male cerci with a basal 
tooth. 

e. Inner ventro lateral carina of the posterior femora with minute serrations; 
ineso- and metathorax unicolorous. 

d. Male cerci with a blunt tooth at inner inferior base (Plate LYIII, fig. 6); 
female cerci relatively stout, about half as long as the last dorsal segment. 

femorata Say. 

dd. Male cerci with a sharp thorn at inner inferior base (Plate LYIII, fig. 5); 
female cerci relatively slender, almost or quite as long as the last dorsal 

segment. reJiei Walsh. 

ce. Inner \ entrolateral carina of the posterior femora smooth; ineso- and 
raetathorax longitudinally marked with black beneath. 

arizonemis, new species. 

bb. Ninth abdominal segment of male apieally inflated, and here nearly half as 
broad again as at ba^e, the seventh and eighth segments of subequal length; 


male cerci without a basal tooth. Carolina Scudder. 

aa. Male cerci rigidly straight. mesillana Scudder. 


DIAPHEROMERA FEMORATA Say. 

Plate LYII, fig. 4; Plate LYIII, fig. 6. 

Spectrum femora i urn Say, Exp. Long., II, 1824, p. 297; Amer. Ent., Ill, 1828, 
p. 37, pi. xxvn.— Leidy, Proc. Acad. Nat. Sei. Philad., Ill, 1846, pp. 80-84. 
Diapheromera femorata Harris, Treat. Ins. Inj. Yeg,, 1840, p. 119.— Scudder, 
Psyche, IX, 1901, p. 188. 

Phama (Bacteria) femorata Ha an, Bijdr. kenn. Orth., 1842, pp. 101, 134. 
Baeunculus femcraius Uhleb, Harris, Treat. Ins. Inj. Yeg., 3d ed., 1862, p. 146. 
Diapheromera myi Gray, Syn. Phasm., 1835, p. 18. 

Bacteria sayi Charpbnteb, Orth, descr., 1841-1845, pL iv. 

Bacteria { Bacunculus) myi Burkeister, Handb. Ent., II, 1838, p. 566. 
Bacxmculm sayi Thomas, Trans. Ill. St. Agric. Soc., Y, 1865, p. 441. 

Bacteria linearis Gosse, Lett Alab.,1859, p. 275. 

Color fuscous or green, the males more often exhibiting the latter 
color* Mature individuals, especially the females, are almost always 
fuscous during the autumn months. The middle femora of the dark 
colored males arc distinctly banded with lighter color. 

Head smooth in both sexes, subquadrate, scarcely elongate, obliquely 


* Psyche* IX, 1901, pp. 187-189. 
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attached to the thorax; eyes round, slightly more prominent in the 
male than in the female. Antennae long and slender, about as long as 
the body; prothorax short, about one-fifth as long as the mesothorax, 
the dorsal cruciform impression distinct, especially the transverse inci¬ 
sion; meso- and metathorax subequal in length, without median carina. 
Legs of male long and slender, except the middle femora, which are 
much swollen and distinctly thicker than the others; of the female, 
shorter in proportion, and the middle femora are not swollen, no 
thicker than the others. Fore legs unarmed, undulate and smaller at 
the base; hind and middle femora of the male armed beneath on the 
median line near the apex with a large, prominent spine; of female, 
similarly aimed, but the spine is much smaller, often quite minute. 
Abdomen smooth; intermediary segment visible only from above and 
firmly united to the metathorax; basal segment elongate, nearly or 
quite twice as long as broad in the female and three times as long as 
broad in the male; seventh segment in the male distinctly longer than 
the ninth and three times as long as the eighth. Cerci of male some¬ 
what longer than the terminal segment of the abdomen, cylindrical, 
oval at apex, bluntly tubercled interiorly at base, clothed with micro¬ 
scopic stiff hairs and strongly curved horizontally inwards, usually 
crossing each other at about the middle; female cerci straight, stout, 
acuminate, less than half as long as the terminal segment of the abdo¬ 
men, and partially concealed from above by the exposed tip of the 
triangular supraanal plate, which, as well as the cerci, is sparsely cov¬ 
ered with very short hairs of microscopic size. 

Length of body, male, 72 mm., female, 70 mm.; mesothorax, male, 
17 mm., female, 16 mm.; metathorax, male, 16 mm., female, 13.5 
m; middle femora, male, 15.5 mm., female, 11.5 mm.; hind femora, 
male, 19.5 mm,, female, 15 mm.; hind tibia, male, 25 mm., female, 
16 mm. 

The above description was drawn up from a male and female col¬ 
lected in copulation at Rosslyn, Virginia, on September 12, 1900. 
The males are quite uniform in size, but the females are quite variable, 
the one from which the above measurements were taken being a small 
specimen. A large female from Massachusetts before me gives the 
following measurements: Length of body, 92 mm.; mesothorax, 19 
mm.; metathorax, 17 mm.; middle femora, 14.5 mm.; hind femora, 
18.5 mm.; hind tibia, 20 mm. 

This species is our most common phasmid and occurs throughout 
the northern part of the country from the Rocky Mountains eastward. 
It is said to also occur as far south as Mexico, but is more rare in the 
South, being quite generally replaced there by the next species, vdiei. 
Many of the southern records pertain to allied species mistaken for 
femorata* 

These insects mate in the autumn and pairs are often seen in the act 
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of copulation. The female drops the eggs at random in the woods, 
where they lie till the following spring before hatching. Egg’s depos¬ 
ited on November 0 and kept indoors gave forth the young during 
the last week of the following March. Some eggs are slow in giving 
forth the nymphs and so the insect may be found in various stages of 
development all through the season. Some of the eggs lie through 
even the second winter before hatching. The young are said to pass 
through but two stages in the course of growth, which averages less 
than two months. The newly hatched nymphs are of a uniform pale 
yellowish-green color and measure about 5 mm. in length, ones reared 
at the insectary of the Division of Entomology giving the following 
measurements: Length of body, S mm., hind femora, 3.5 mm. The 
young are said to live on low herbage and drop to the ground when 
disturbed. There is but one generation annually. 

This is the only one of our phasmids that is of economic impor¬ 
tance. It has been recorded as occurring in injurious numbers on for¬ 
est trees. In such cases burning over the ground in winter to kill the 
eggs is recommended. 

DIAPHERONIERA VEUEI Walsh. 

Plate LYIII, fig. 5. 

Diapheromera vein Walsh, Proc. Ent. Soe. Philad., Ill, 1364, pp. 409-10.— 
SctiDDER, Psyche, IN, 1901, p. 189. 

This species may be defined as follows: 

. Of the same size and form as D. femora fa, and also agreeing with it 
in being dimorphic in color, both brown and green forms occurring. 
It differs from that species in the following particulars: Head slightly 
more elongate; middle femora of male not usually banded with gray; 
seventh abdominal segment of the male no longer than the ninth, while 
in femorota it is one-fourth longer. Male cerci with a sharp spine or 
tooth at the base on the inner side instead of a blunt tubercle; female 
cerci nearly or quite as long as the apical segment of the abdomen 
instead of less than half as long, and they are usually more slender 
than in femornta . In general, the color of the dark form of vdiei 
seems to he somewhat lighter than that of the corresponding form of 
Jemorata^ but in this respect both vspecies are variable. 

This species is more southern in its distribution than femorata. It 
occurs east of the Rocky Mountains from Nebraska to Marjdand, 
south to Georgia and Texas. It occurs also in Mexico. It was 
described from Nebraska, and Scudder reports it from a number of 
States within the region specified above. I have seen specimens from 
Virginia, Kansas, Oklahoma, Texas, and Colorado. Some of the 
females from Oklahoma have the spine beneath the posterior and inter¬ 
mediate femora entirely aborted, causing them to be separable from 
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the females of Bacuncuhts only with great difficulty. The shape of 
the head and the association of the males with the females, however, 
made the identification quite certain. 

DIAPHEROMERA ARIZONENSIS, new species. 

Slenderer than D. femomta . uniformallv light yellowish brown, with 
the meso- and metathorax longitudinally marked beneath with shiny 
black. Antennae nearly as long as the body and concolorous with it. 
Thorax smooth, with a very slight median carina; mesothorax slightly 
longer than the metathorax; seventh segment of the abdomen dis¬ 
tinctly longer than the ninth, somewhat constricted on the anterior 
third; ninth segment with the posterior margin concave, exposing the 
tip of the triangular supraanal plate. Cerci shaped as in femomta 
and veliei, with the basal tooth intermediate between those species. 
Legs long and slender, the middle femora relatived; less swollen than 
in allied species. 

Length of body, 76 mm.; antenna, about 65 mm.; mesothorax, 18 
mm.; metathorax, 16.5 mm.; middle femora, 18 mm.; hind femora, 
22.5 mm. 

One male, Hot Springs, Arizona, June 28,1901. Collected by Messrs. 
Schwarz and Barber. 

Type.— No. 6612, U.S.N.M. 

This species is closely allied to femorata and veliei, but can be dis¬ 
tinguished from them by the characters given in the table and by the 
more slender form. The elongate seventh abdominal segment will 
readily separate it from velieL It is quite a characteristic-looking 
species, though the differences that separate it from its allies are diffi¬ 
cult to define. 

DIAPHEROMERA CAROLINA Scudder. 

Dictpheromrra Carolina Scudder, Psyche, IX, 1901, p. 188. 

The following is the description as given by the author: 

Stouter than D. femorata , testaceo-eastaneous, glistening, the thorax with a rather 
broad median bronze-fuscous stripe, not reaching the median segment, and inter¬ 
rupted at the posterior end of the mesonotum, the fore legs greenish, the antennse 
testaceous; thorax with excessively tine transverse striation. Mesothorax and meta¬ 
thorax (including median segment) of similar length. Seventh and eighth abdom¬ 
inal segments of eubequal length, each faintly enlarging from base, the ninth a little 
shorter, apically inflated and subglobose, nearly half as broad again at apex as at 
base, the cerci much as in D, femorata , but stouter, more compressed, and without 
basal tooth. 

Length of body, 67 mm.; head, 3 mm,; mesothorax, 13.5 mm.; fore femora, 20.5 
mm.; hind femora, 19.5 mm. 

One male. North Carolina. (Morrison.) 
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DIAPHEROMERA MESILLANA Scudder. 

Diapherornera mesillana Scudder, Psyche, IX, 1901, p. 189, 

The original description is here given in full. 

Slenderer D. femorata , uniform greenish flavous, the antennae infuscated 
beyond the basal third, the thorax smooth, with an obscure median earina; subapi- 
cal inferior spine of middle and hind femora rather slight. Mesothorax and metatho- 
lax (inclu din g median segment) of equal length. Seventh and ninth abdominal 
segments subequal in length and distinctly longer than the eighth, all equal in width 
and nowhere enlarged, the ninth rather feebly and angularly emarginate, exposing 
a small, transverse, apically arcuate, supraanal plate; cerci about as long as the ninth 
abdominal segment, rigidly straight, directed backward and not at all downward, 
slender tapering, blunt tipped, externally convex, and internally concave. 

Length of body, 55 mm.; head, 3 mm.; antennae, circa 37 mm.; mesothorax, 12.5 
mm.; foie femora, 14.5 mm.; middle femora, 11 mm.; hind femora, 13.5 mm. 

Two males. Between Mesilla and Las Cruces, New Mexico, June 30. (A. P. 

Morse.) 

MEGAPHASMA, new genus. 

Head smooth, rounded, subvertical; antennse more than twice as 
long as the anterior femora; prothorax one-fifth as long as the meso¬ 
thorax and transversely incised; meso- and metathorax subequal in 
length and with a distinct, though slight, median earina. Middle and 
hind femora swollen in both sexes, the middle ones somewhat larger 
than the posterior ones in the male, and both the middle and posterior 
pairs in both sexes armed beneath on the median line next the apex 
with a prominent spine and sometimes, at least in the female, with a 
row of equally large ones extending along the entire length of the 
femora below. 

This genus is erected for that large Southern walkingstick described 
by Sfc&I as Diapherornera dentrieus. This insect exhibits characters 
that are certainly of generic value. The rounded, subvertical head, 
broad, spatulate cerci and unusually large size will readily separate it 
from all other of our genera, jD iapherornera is the most nearly allied 
genus, but the characters given in the table will at once separate it 
from that genus of much smaller insects. 

In tike United States we have a single species. 

MEGAPHASMA DENTRICUS St&. 

Plate LVII, fig. % 2«, 2b. 

DisBpkmmemdentricus BtAl, Rec. Orth., HE, 1875, p. 76.— Scudder, Psyche, IX, 

, 1901, p. 187; Harpers Mag., LXXXVIH, 1894, p. 456, fig. 1. 

This species was originally described from Opelousas, Louisiana. 
The following description is made from specimens, male and female, 
a National Museum collection: 

*brown or fuscous. Head rounded, subvertieally attached 
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to the thorax. Antennae multiarticulate," more than twice as long as 
the anterior femora. Cruciform impression on the pronotum distinct, 
meso- and metathorax subequal in length and furnished above with a 
scarcely perceptible delicate median carina. Ninth abdominal segment 
slightly longer than the seventh. Legs stout, anterior ones unarmed 
and but half as thick as the others; posterior and middle tibiae deeply 
denticulate below on the median carina, which is considerably elevated 
and terminated at the apex in a blunt spine, as is also the posterior 
ventro-lateral carinee. The posterior and intermediate femora are 
large and regularly trapezoidal in form, each border below denticulate 
and spined on the median line with small apinules, except the terminal 
one, which is very large in the male. In the female all the spines are 
often large, but not so large as the terminal one of the male; the 
femora are broadest on the lower side and slightly swollen toward the 
base. The male femora are somewhat more rounded than those of 
the female. Posterior femora extending to the apex of the third 
abdominal segment in the female and almost to the middle of the 
fourth in the male; margins above coxal cavities slightly expanded' 
and dentate. Cerci stout, in female less than one-half as long as the 
last abdominal segment; in male expanded apically, somewhat spat- 
ulate and directed strongly downward. 

The original description, which was made from the female sex 
alone, gives the following measurements: Length of body 123 mm.; 
thorax 53 mm.; mesothorax 24 mm.; metathorax 24 mm.; abdomen 70 
mm.; fore femora 27 mm.; middle femora 20 mm.; posterior femora 
23 mm.; width of middle of mesothorax 5 mm. 

Often the general color is reddish brown, legs lighter. A specimen 
in the U. S. National Museum collection has the middle and hind 
femora and the posterior two-thirds of the prothorax green, varie¬ 
gated with light gray and brown; on the femora the gray is grouped 
together in the form of broad, illy defined bands. Other specimens 
have the anterior portion of the prothorax and mesothorax, both above 
and below, greenish black. 

This insect has been recorded from Louisiana, Texas, New Mexico, 
and, with doubt, from Alabama. One female specimen in the U. S. 
National Museum is from East Joplin, Missouri, the most northern 
locality yet'recorded for this species. 

This is the largest walkingstick that occurs in the United States, a 
female before me measuring 145 mm., which is 5 mm. less than one 
in the collection of the Academy of Natural Sciences of Philadelphia. 
This species suggests tropical forms more than anything else in our 

<*The antennal segments of a male specimen from Texas were counted and were 
found to number just seventy-eight. The antennae of the specimen figured is drawn 
nearly twice too thick, except basally. 
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fauna, and the large size commands attention wherever seen. Mr. 
Mitchell, of Victoria, Texas, informs me that they are not uncommon 
in the wooded bottoms in that vicinity, where they occur on grape 
vines. 

Sn'bfkna.ily ANISOMORPHINJE. 

In this subfamily the antennse are more than twice as long as the 
anterior femora. Tibiae furnished with a sunken areola below next 
the apex; coxae visible from above; tarsi distinctly pentamerous. 
Mesothorax not more than three times as long as the prothorax. 
Intermediary segment invisible. 

We have a-single genus of this subfamily in the United States. 

ANISOMORPHA Gray. 

Anisomorpha Gbay, Syn. Phasm., 1835, p. 18. 

This genus, as represented in the United States, has the following 
characters: 

Head not more than one and one-half as long as broad, horizontally 
attached to the thorax. Body broad and stout, especially in the 
female; prothorax furnished with distinct odoriferous glands; meso- 
and meta-thorax subequal in length. Legs stout and thick, unequal, 
the middle pair the shortest; abdominal segments subquadrate or 
transverse, especially in the female, the seventh and ninth subequal 
in length, intermediary segment invisible. Gerci short, rounded, 
similar in both sexes. 

We have two closely allied species, one occurring more commonly 
in the extreme Southern States and the other ranging farther north. 
Their differences are comparative and may be tabulated as follows: 

a. Female, color generally yellowish brown with conspicuous broad black dorsal and 
lateral stripes. Head noticeably longer than broad; body more elongate, seven 
to nine times as long as broad. Male, color and head as in female. Body still 
more elongate, about twelve times as long as broad, averaging about 45 mm. in 

length. buprestoiclet i Stoll. 

oa. Female, color uniformly ferruginous of various shades or inconspicuously striped 
with very narrow dusky dorsal and lateral stripes. Head less noticeably 
longer than broad. Body proportionately shorter and broader, six to six and 
one-half times longer than broad. Male, color same as female. Head and 
proportions about the same as in Jmpresioides but smaller, averaging no more 
than 35 mm... .ferrupinea Palisot. 


ANISOMORPHA BUPRESTOIDES Stoll. 

Plate LIX, fig. 1. 

Phama bupregoides Stoll, Pepr. Spectr., 1787-1813, p. 68, pi. xxm, fig. 87. 
Jjmmwpfa buprestmdes Gbay, Syn. Phasm., 1835, p. 19.— Scudoek, Can. Ent, 
XXVII, 1695, p. 30. 

Jfifewwa (Anwmorpha) buprestotdes Haan, Bijdr. Kenn. Orth., 1842, p. 101. 

“!bivitbstwn Say, Amer. Ent, HI, 1828, pi. xxxvni. 

; : A» 0 jsB, Life N. Amer. Ins., 1854, p. 123. 
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The following 1 description of this common Southern walkingstick 
is made from a series of both sexes in the collection of the United 
States National Museum. 

Color varying shades of yellowish brown, often almost fuscous, 
with conspicuous broad, black stripes extending from the front of the 
head to the tip of the abdomen, one dorsal and one on each side. 
These stripes, in dark-colored individuals, are often more or less con¬ 
fused, but in light-colored specimens they are very conspicuous and 
well defined. Some specimens, apparently killed soon after trans¬ 
formation, are paler in color and with the stripes narrow and indis¬ 
tinct. Legs short and stout, unequal, the middle pair the shortest, in 
male more slender than in the female, dark colored, except in light- 
colored individuals, where they are colored the same as the body; the 
tibise and femora of each pair of legs are subequal in length. Head 
noticeably,longer than broad, horizontally attached to the thorax and 
subquadrate in shape, somewhat swollen anteriorly. Antennae about 
three times as long as the anterior femora, the fourth segment the 
shortest. Prothorax mesially incised and transversely sulcate in the 
middle, about twice as long as broad, usually more than one-third as 
long as the mesothorax, furnished above on each well-elevated border 
in front with a prominent gland, opening laterally from which is 
ejected a pungent spray when the insect is excited. Meso- and meta¬ 
thorax subequal in length, the former usually slightly the longer and 
on the disk sometimes furnished, especially toward the sides, with 
several granules, often quite acute; there is no median carina. Abdo¬ 
men smooth, without carina, segments, especially the basal ones of the 
female, subquadrate or transverse, in the male usually somewhat 
longer than broad, intermediary segment invisible. In the female the 
seventh segment beneath forms a large scoop-shaped process, at the 
base of which are situated the genital organs. Cerci short, in the 
female no more than one-half as long as the last abdominal segment, 
in the male almost as long as the apical segment, straight and subcylin- 
drical in both sexes, projecting subhorizontally backward in the 
female and subperpendicularly downward in the male. The male 
usually has the tip of the abdomen curved under. 

Measurements made from a mated pair from Key West, Florida, are 
as follows: Length of body, male 45 mm., female 61 mm.; head, male 
3.5 mm., female 6 mm.; antennae, female 40 mm.; prothoTax, male 
3.5 mm., female 6 mm.; mesothorax, male 7 mm., female 12 mm.; 
metathorax, male 6 mm., female 10 mm.; fore femora, male 9.5mm., 
female 13 mm.; middle femora, male 7 mm., female 10.5 mm.; hind 
femora, male 9.5 mm., female 14 mm.; width of head, male 2.5 mm., 
female 4 mm. 

This species, which is sometimes called the musk mare, seems to 
occur most commonly in the extreme Southern States. The U. S. 
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National Museum contains over twenty specimens, all from Florida, 
except some without labels, which are probably from Mississippi. It 
has been recorded from various localities in the southeastern part of 
the United States, but the more northern records doubtlessly belong 
to the next species. Several young specimens referable to this species 
are uniformly brownish gray in color, but otherwise resemble the 
adults. 

ANISOMORPHA FERRUGINEA Palisot de Beauvois. 

Plate LIX, fig. 2. 

Fhajsma ferruginea Palisot be Beauvois, Ins. Afr. Amer., 1805-1821, p. 167, pi. 
xiv, figs. 6, 7. 

Anisomorpha ferruginea Gray, Syn. Phasm., 1835, p. 18. 

Phasma (Anisomorpha) ferruginea Haan, Bijdr. Kenn. Orth., 1842, p. 101. 

This species is very closely allied to the preceding one. The color 
is in general lighter than in buprestoides and usually uniform, and not 
conspicuously marked by black stripes as in that species, sometimes 
with narrow stripes, more often noticeable in the males. The head is 
usually less noticeably longer than broad, and the body is proportion¬ 
ately shorter and broader as tabulated above. The males average 
less in size and the habitat seems to extend farther north than that of 
Iniprestoides . The measurements from a pair from Tallulah, Georgia, 
are as follows: 

Length of head, male 3 mm., female 5.5 mm.; body, male 31 mm., 
female 50 mm.; fore femora, male S mm., female 10 mm.; middle 
femora, male 5.5 mm., female S.5 mm.; hind femora, male 8 mm., 
female 11 mm.; prothorax, male 2.5 mm., female 5 mm.; mesothorax, 
male 5 mm., female 9.5 mm.; metathorax, male 1 mm., female 8.5 
mm.; width of head, male 2 mm., female 4.5 mm. 

This species appears to extend farther north than buprestoides , but 
it also occurs in Florida. The specimens in the collection of the United 
States National Museum are from Florida, Louisiana, Kentucky, and 
Pennsylvania. 

This species, as well as the preceding one, is said to be able to throw 
a colored fluid to a considerable distance from the w?ll-developed scent 
glands, situated on the thorax. 

ITIMJElMIINrJEL, new subfamily. 

This subfamily presents the following characters; 

Antenns longer than the anterior femora; tibiae furnished beneath 
at the apex with a sunken areola; coxae invisible from above; tarsi 
thpee jointed. Intermediary segment as distinct as the rest of the 
abdominal segments, freely articulated to the thorax and not at all 
connate ’with It as in all other of our groups. 

■ Thte>ed-defined subfamily is proposed for the genus Tiinema of 
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Scudder. The structure of the insects here included is different from 
all other of our Phasmidae, as is shown by the legs being attached 
beneath the body in such a manner as to conceal the coxse from above. 
The three-jointed tarsi are also peculiar to this subfamily. The three- 
jointed tarsi are obviously the result of a unition of the first three seg¬ 
ments of the normal pentamerous phasmid tarus. This is indicated by 
the lower surface of the first segment showing obscure segmentation 
where the original segments have united. 

We have but one genus of this interesting subfamily in the United 
States. 

TIMEMA Scudder. 

Timema Scudder, Can. Ent., XXVI, 1895, p. 30. 

The characters limiting this genus are: 

General form short and broad, not linear, head subquadrate, no 
longer than broad, as broad as the thorax. Antennae much longer 
than the anterior femora, basal segment very large, three times as 
long as broad, enlarged apically. Prothorax quadrate, not narrowed 
anteriorly, no shorter than the metathorax and without distinct odorif¬ 
erous glands; meso- and metathorax subequal in length. Legs short and 
stout; cerci of male forcipulate, irregular in shape and curving 
inwards, of female stout, vertically flattened and straight, in both sexes 
longer than the last abdominal segment. 

We have a single species. 

. TIMEMA CALIFORNICA Scudder. nev species. 

Plate LVn, fig. 5; Plate LVHI, figs. 7, 7“. 

This species, the type of the genus, has never been described. Dr. 
Scudder has very kindly furnished the following description, which is 
here published for the first time: 

Head large, thorax depressed, abdomen depressed cylindrical, expanding some¬ 
what posteriorily, the whole body smooth, glistening a little, nearly uniform luteo- 
testaceous with a faint greenish tinge, the abdomen slightly lighter in tint than the 
thorax, the latter striped longitudinally and narrowly with brownish fuscous, most 
distinctly in a submarginal stripe, in which are fuscous impressed puncta. Antennae 
about as long as head and thorax together. All the legs short, the hind femora 
about as long as the first three abdominal segments. Last abdominal segment of 
male somewhat expanded and tumid, the hind margin sinuato-truncate, the cerci 
about as the last segment, asymetrical, tortuous, abruptly incurved, basally depressed, 
apically tapering to a point. 

Length of body, male 14.25- mm.; female 22.5 mm.; antennae, male 5.25 mm.; 
female 7 mm.; mesonotum, male 1.5 mm.; female 2.5 mm.; hind femora, male 
3.25 mm.; female 4.5 mm. One male, one female, Santa Cruz Mountains, California. 
(L. Bruner.) 

The U. S. National Museum contains three typical specimens of this 
species, two males and one female, from Santa Cruz Mountains, Cali- 
Proc. N. M. vol. xxvi—02-59 
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forma, collected by Albert Keobele. The antenna of the males are 
broken, but those of the female are intact and measure II mm. in 
length and are 22 jointed. It would therefore appear that the antennae 
of Dr. Scudder’s specimens, at least those of the female, were broken. 

The trochanters of these insects are large and distinct, more so than 
in any other of our Phasmidae. The head is marked by a narrow post¬ 
ocular stripe, which extends more or less distinctly across the entire 
length of the pronotum. 

Besides these specimens from the Santa Cruz Mountains, the U. S. 
National Museum contains a male and a female from Los Angeles Co’unty, 
California, that may represent a new species, but their condition is too 
poor to warrant their description as such without additional and bet¬ 
ter preserved material. They differ from the typical specimens in 
being proportionately shorter, head more flattened vertically, without 
the postoculate black line, and, together with the pronotum in the male, 
rugose above. The female cerci are more slender, and the meso- and 
metathorax of both sexes seem less developed than in the specimens 
from Santa Cruz Mountains. The male cerci also differ in being more 
foliaceous. Plate LYIII, fig. 7°, shows the male cerci of the specimen 
from Los Angeles County, and Plate LYIII, fig. 7, the same of the 
Santa Cruz Mountain specimens. 

This species apparently represents a step in the transition from the 
Phasmidae to the Forficulidse. The forcipal cerci of the males, ven- 
trally attached legs, short, broad head, and especially the short, stout 
legs with the three jointed tarsi, indicate a relation to the ear-wigs. 
As Phasmids these creatures are certainly anomalies, and at a casual 
glance are not always readily recognized, having, in one instance at 
least, been mistaken for a species of Perlid larvee. 

NOTE. 

Since this paper has been made up into pages, Mr. E. A. Schwarz 
collected a specimen of Phasmidse representing a species new to our 
fauna. It was taken at Key West, Florida, on April 6, and, except 
for the discordant factor of the median segment being slightly shorter 
than the metathorax, seems to fall quite naturally into the Bacterid 
genus Saplopus of Gray. As the specimen is an immature female, 
any attempt at specific determination would be unsatisfactory. It may 
eventually prove to be the Saplopus cubensis of Saussure, but it does 
net seem to agree very well with the description of that species. 
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EXPLANATION OF PLATES. 

Plate LYI. 

(After Seudder.) 

Fig. J. Bacunculus tenneseens Seudder, male. - 

2. Bacunculus tenneseens Seudder, male, side view of the tip of the abdomen. 

3. Pseudosermyle strlgata Seudder, female. 

Plate LVII. 

Fig. I. Parabacillus coloradus Seudder, male. 

2. Megaphasma dentricus Stal, male. 

2«. Megaphasma dentricus Stal, male, side view of head and pronotum. 

2&. Megaphamia dentricus Stal, male, side view of the tip of the abdomen. 

3. Pseudosermyle arhuscula Rehn, female, end of the abdomen. 

4. Diapheromem femornta Say, male, side view of head and pronotum. 

5. Timema calif arnica Seudder, female. 

Plate LYIII. 

Fig. 1, Parabacillus coloradus Seudder, female (after Seudder). 

2. Pseudosermyle stramineus Seudder, male (after Seudder). 

3. Pseudosermyle truncata , new species, male, side view of the tip of the abdomen. 
3«. Pseudosermyle truncata , new species, female, right middle leg. 

Si*, Pseudosermyle truncata , new species, female, tip of abdomen. 

4. Pseudosermyle arhuscula Rehn, female, right middle leg. 

5. Diapheromera veliei Walsh, male, end of abdomen. 

6. Diapheromera femorata Say, male, end of abdomen. 

7. Timema califomica Seudder, male, end of abdomen, 

7«. Timema califomica Seudder, variety, male, end of abdomen. 

8. Pseudosermyle strigata Seudder, female, end of abdomen. 

Plate LIX. ' 

Fig. 1. Anisomorpha buprestoides Stal, female. 

2. Anisomorpha ferruginea Palisot de Beauvois, female. 



Walkingsticks of the United States* 
For explanation of plate see page 884. 
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North American Thysanoptera. 
For explanation of plate see pace 23©. 
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North American Thysanoptera. 

For explanation of plate see page 24a 
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North American Thysanoptera. 
For explanation of plate see pages 241, 242. 
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